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SECTION 1 GENERAL MANUFACTURER, IMPORTER, AND PROCESSOR INFORMATION

PART A GENERAL REPORTING INFORMATION

1.01 This Comprehensive Assessment Information Rule (CAIR) Reporting Form has been

completed in response to the Federal Register Notice of..... (11 2] [%Z]Ei] [8718]
CBI mo. ay year
[::] a. If a Chemical Abstracts Service Number (CAS No.) is provided in the Federal
Register, 1ist the CAS NO. ..vvvuverrrnnnnnnnnn (01271614 1711 1-16121-1.5]
b. If a chemical substance CAS No. is not provided in the Federal Register, list
either (i) the chemical name, (ii) the mixture name, or (iii) the trade name of
the chemical substance as provided in the Federal Register.
(1) Chemical name as listed in the rule ......
(ii) Name of mixture as listed in the rule .
(iii) Trade name as listed in the rule .........
c.

If a chemical category is provided in the Federal Register, report the name of
the category as listed in the rule, the chemical sﬁﬁgtance CAS No. you are
reporting on which falls under the listed category, and the chemical name of the
substance you are reporting on which falls under the listed category.

Name of category as listed in the rule ......... N/A
CAS No. of chemical substance ........covueuens O I Y O I Y
Name of chemical substance ...........cccvvevees

1.02 Identify your reporting status under CAIR by circling the appropriate response(s).

CBI  ManufactUurer ....eeueioiiennrnnisoeenueeeeetennneereeanesseannasssonassssessannanns 1

D TR 2. 738 €= O R S R PR 2
Processor .....ceevvevas et ee s st ecn it rrarsassenace et iac ettt e e asens <::)
X/P manufacturer reporting for customer who is a processor ......cievetensssreccns 4
X/P processor reporting for customer who is a processor ......ccivivtiiiinnrsennen 5

[::] Mark (X) this box if you attach a continuation sheet.
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1.03 Does the substance you are reporting on have an "x/p" designation associated with it
in the above-listed Federal Register Notice?
CBI
T Yes ciiiiinnnn.. Ceeereeeen et teeneaann Ceeerens e [X] Go to question 1.04
[__] —
3 J Cereetsesenneesataaees e eee e [ 1 Go to question 1.05
1.04 a. Do you manufacture, import, or process the listed substance and distribute it
under a trade name(s) different than that listed in the Federal Register Notice?
Circle the appropriate response.
CBI
_ YeS vivieriiinnenencnns et ieeeseerrenrsaeaaaanns U |
[_]
No ...... et tereceseseeenn sseasssennsas cressecci s Ceeaee ........(::)
b. Check the appropriate box below:
[ ] You have chosen to notify your customers of their reporting obligations
Provide the trade name(s) .... N/A
[::] You have chosen to report for your customers
[::] You have submitted the trade name(s) to EPA one day after the effective
date of the rule in the Federal Register Notice under which you are
reporting.
1.05 If you buy a trade name product and are reporting because you were notified of your
reporting requirements by your trade name supplier, provide that trade name.
CBI
T Trade name ................. Lupranate T80,Mondur TD,Voranate T-80,Rubinate TDI
(] '
Is the trade name product a mixture? Circle the appropriate response.
Yes ....... tet i et e et et e e eannne cesaseannas ceceresesen ceeeresesennen s NP |
o ... {BY EPA DERINITION) .. . iiiiiiiiiiiinennens e eeeeaeanens e (:)
1.06 Certification -- The person who is responsible for the completion of this form must
sign the certification statement below:
CBI

"I hereby certify that, to the best of my knowledge and belief, all information
entered on this form is complete and accura

Robert James 6/1/89
NAME 7 IGNATURE DATE SIGNED
Manager Environmental ( 201y 933 _ 8540
TITLE TELEPHONE NO.

[::] Mark (X) this box if you attach a continuation sheet.
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Exemptions From Reporting -- If you have provided EPA or another Federal agency
with the required information on a CAIR Reporting Form for the listed substance
vithin the past 3 years, and this information is current, accurate, and complete
for the time period specified in the rule, then sign the certification below. You
are required to complete section 1 of this CAIR form and provide any information
now required but not previously submitted. Provide a copy of any previous
submissions along with your Section 1 submission.

"I hereby certify that, to the best of my knowledge and belief, all required
information which I have not included in this CAIR Reporting Form has been submitted
to EPA vithin the past 3 years and is current, accurate, and complete for the time
period specified in the rule.”

N/A

NAME SIGNATURE DATE SIGNED

) - e
TITLE TELEPHONE NO. DATE OF PREVIOUS
SUBMISSION

CBI Certification -- If you have asserted any CBI claims in this report you must
certify that the following statements truthfully and accurately apply to all of
those confidentiality claims which you have asserted.

"My company has taken measures to protect the confidentiality of the information,
and it will continue to take these measures; the information is not, and has not
been, reasonably ascertainable by other persons (other than government bodies) by
using legitimate means (other than discovery based on a showing of special need in
a judicial or quasi-judicial proceeding) without my company’s consent; the
information is not publicly available elsewhere; and disclosure of the information
would cause substantial harm to my company’s competitive position."

N/A

NAME SIGNATURE DATE SIGNED

) —
TITLE TELEPHONE NO.

[::] Mark (X) this box if you attach a continuation sheet.
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PART B CORPORATE DATA

1.09

«Q
o=
~

|

p—

||

Facility Identification

Name [GIEIJNIEJRIAIL I _JEIQIAI MI_ ) 1 111111111111
Address [1)3 1 IMIAINIQI R _JRIQIAI DI 1 1 11111111
Street

_____________ City

lﬂslgi [E]ZIEJZ]:%L—)—[:]_I_]:I
Dun & Bradstreet NUMber ........eeeveevenennennnnn. (016 1-IT 1919 1-[Z21 71917 ]
EPA ID NUMDEE .« .vvuvneenennennennennenennesnenernesnenns (08 171171919101017 ]
Employer ID NUMbDEL ..voveviuvrrniennsnnonnseesconcnnennnans [E]E]E]E]E]E]I]j]:
Primary Standard Industrial Classification (SIC) Code .......ccouvunnns (371018161
Other SIC CO@ «.uvrutnntntnnenerneeneaeeneeneeneoresnesuenernsnnennens [NMA1I 1)
Other SIC CO@ «.evurtueneeneenennsnerueaeeaeeneenteneenesueneneeanenns [NIAT 1]

1.10

Q
o
-

p—

Company Headquarters Identification

treet
(PIAIRA NI UIST 1 111711 111 11111111
' City
[(N1J1 [017Zk )5l 1--[_ 1111
State Zip
Dun & Bradstreet NUMber ......cocevvernccnnonaanans (1181-1117121-161114 121
Employer ID NUMDEL ...uveervnnsennennneeesnseesnssennnennns [T15 1310151414 14120

[::] Mark (X) this box if you attach a continuation sheet.
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' ” ‘l' ‘l' 'I'

1.11 Parent Company Identification

CBI Name [PIMICI_JT N 1CI. 11 1 1111 1 1 1 111111 _1_1°.]

] Address [P10 1 1B 1 QIXI1_1TI13 1617111 1 1 1 111 1_1_1_1_1_]

Dun & Bradstreet NUMber .......covenvnunneeneeennnns (11 81-1016 18 1-[ 21014191

1.12 Technical Contact

CBI Name [HIJE JRIMIAINI ISITIQINITEI_J 0 1 0 1 0 1 1 1 1 11 1]

City
[plal [—1_]—8_]_2]_@]1:]——[:1]112131
State Zip
Telephone NUMBEL +.ovevvennrnernnnonnenenaaeaennns (7 111 71-1 41515 1-14 1913 111
1.13 This reporting year is from .........ccvvennnnnnns (0111 [818] to [‘1‘]2 ] [87178]
“Mo. Year . Year

[] Mark (X) this box if you attach a continuation sheet.
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- . . .

1.14 Facility Acquired -- If you purchased this facility during the reporting year,
provide the following information about the seller:

CBL  Name of Seller | ] 1 I 111111 I I T T

] Mailing Address [_1__1__ 1 111 )_1_)_1_1_ 111111111 11

Street
G S N N N D D N DN I N N N D NS T

N/A City
(10 11 11— 111

State Zip

Employer ID NUMbBer ..iuevveereernsensneasssocnssonsronansans (1 1 1 1 1V 11 )
Date Of SAle ...iitieeerennenrnearoeeroesenneasneaarosoannanns [ 101 1011
Mo Day Year
Contact Person [__ ] ] ) 1 1 1 1 1 1 1 11 11 111111 1 11
Telephone Number .........cieieeeenrnreenennannenns (O T Y O T I O R I

1.15 Facility Sold ~- If you sold this facility during the reporting year, provide the
following information about the buyer:

CBI  Name of Buyer [ 11111111111 1)1 I
[ 1 Mailing Address R

Street
N/A QN 1 NN T S T N T DN D N N TN NN N D TG S TS S O
City
(1) [ 111 1--1_1_1_1_1
State Zip
Employer ID NUMDeI . .iviiiuenenernennenenenorenenennennennas N R N
Date Of PUIrChASe tviiiniiinenrnrnenenroeneannenenenenensananns L1 101 10 11
" Mo. Day = Year
Contact Person [_ 1 11 11 11 1 1 1 1 11 1 1 1V 11 1117
Telephone Number ........c.ociiiiuiininininrnnneanss Y 1 -0 V-1 1

[::] Mark (X) this box if you attach a continuation sheet.

8




1.16 For each classification listed below, state the quantity of the listed substance that
wvas manufactured, imported, or processed at your facility during the reporting year.

Q%% Classification Quantity (kg/yr)
(]
Manufactured ......iceiiiiirenrnninenrrresnocnnss Cerrear e . N/A
Imported ......... it esseeassaaa et tessatet et earsane e snan e N/A
Processed (include quantity repackaged) ........ e eaeaa. ce... 4,270,337 kg/yr
0f that quantity manufactured or imported, report that quantity:
In storage at the beginning of the reporting year ............ e N/A
For on-site use OF ProCesSSINg .. viniiiirieiienennnneneennnnnann. N/A
For direct commercial distribution (including export) .......... ... N/A
In storage at the end of the reporting year ....... e ceveese  N/A
0f that quantity processed, report that quantity:
In storage at the beginning of the reporting year ...........cov... 181,800 kg=*
Processed as a reactant (chemical producer) ............ et ier e N/A
Processed as a formulation component (mixture producer) .......... N/A
Processed as an article component (article producer) .............. N/A
Repackaged (including export) ......ceeeeinennnnennnnnn crr e . N/A
151,800kg*

In storage at the end of the reporting year ........veivevevunen.. .

*Inventory is continuously being used (processed) and restocked.

[ ] Mark (X) this box if you attach a continuation sheet.




PART C IDENTIFICATION OF MIXTURES

1.17 Mixture -- If the listed substance on which you are required to report is a mixture
or a component of a mixture, provide the following information for each component
chemical. (If the mixture composition is variable, report an average percentage of
each component chemical for all formulations.)

CBI
(] Average %
Composition by Weight
Component Supplier (specify precision,
Name ‘Name e.g., 45% + 0.5%)
N/A
Total 1007

[::] Mark (X) this box if you attach a continuation sheet.
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2.04 State the quantity of the listed substance that your facility manufactured, imported,
or processed during the 3 corporate fiscal years preceding the reporting year in
descending order.

CBI

[ 1 Year ending ......... et eeeeraeeeeecaataeea e ceveereeeeees [T121 1817

Mo. Year
Quantity manufactured .............. Ceees et ates i ces N/A kg
Quantity imported ....ecuiiiiiiiiiiiiiitiiiiiieaa e N/A kg
QUANtItY ProcesSed «vvevruerurenstnienasrneriorssornernsnnnsnns 4,428,000 kg
Year ending ......ceiienn.. PP [T12 118161

Mo. Year
Quantity manufactured ......iiiiiiiiiiiiieiiieiietiar e anens . N/A kg
Quantity imported ......... et rereee et e, N/A kg
Quantity processed ..... St e essee s ettt s ettt 4,088,000 kg
Year ending .ivvieiierercntcencntcosanaoas e rrreitrieeeaeaaaaaa. (11271 [815]

Mo. Year
Quantity manufactured ........cccnieeen.. et ittt N/A kg
Quantity imported ....iivieiiricertattitiarttraroorseannns N N/A kg
Quantity processed ... iiiiiiiietiiiiitiiectttnnnnraas veev... 4,155,000 kg

2.05 Specify the manner in which you manufactured the listed substance. Circle all
appropriate process types.

CBI

— N/A

(1]

CONTinUOUS PrOCESS st sivrvvennsesnaennssannnsss e eiterae e Ceeateaseearaaas 1

Semicontinuous process ..... e h e Gt et eetsesseratessteaeseeaseenaanernsaasans 2

BatCh ProCeSS . iiitiviietietoesonssosareannsssssesssossssssssnsasnsssasssns cesnesaa 3
[::] Mark (X) this box if you attach a continuation sheet.
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f 1 . . .

2.06 Specify the manner in which you processed the listed substance. Circle all
CBI appropriate process types.

T CONtinuUOUS PrOCESS tevsecrveoroosnrossossannsasans et eeres et s 1
SemicontinuUouS ProCeSS .eveseenieeeensss e reeeteeeeer i, ....................(:)
Batch process ..vieeeeieneeinrnnneeanss e ceeereeana e eetseseetaar et .3

2.07 State your facility’s name-plate capacity for manufacturing or processing the listed
substance. (If you are a batch manufacturer or batch processor, do not answer this

CBI  question.)

- . . U/K
anufacturing capacity ...ttt ittt taniaranan e kg/yr

u/K

Processing capacity ........... et et er ittt v kg/yr

2.08 If you intend to increase or decrease the quantity of the listed substance
manufactured, imported, or processed at any time after your current corporate fiscal
year, estimate the increase or decrease based upon the reporting year’s production

CBI  volume.

[ 1] Manufacturing Importing Processing
Quantity (kg) Quantity (kg) Quantity (kg)
Amount of increase N/A N/A N/A
Amount of decrease N/A N/A N/A

[::] Mark (X) this box if you attach a continuation sheet.
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® . . .

2.09 For the three largest volume manufacturing or processing process types involving the
listed substance, specify the number of days you manufactured or processed the listed
substance during the reporting year. Also specify the average number of hours per
day each process type was operated. (If only one or two operations are involved,
list those.)

CBI
. Average
(1] Days/Year Hours/Day
Process Type #1 (The process type involving the largest
quantity of the listed substance.)
Manufactured ......cevvvivrnnnnnnnnrnnnnann. N/A N/A
Processed ....eeveeeresesasantonsnsnnanosnns 250 8
Process Type #2 (The process type involving the 2nd largest
quantity of the listed substance.)
Manufactured .......cc0iiiieerivroraasnsonnn N/A N/A
Processed ..ciivveorronrrvosassccnsnesoansnns N/A N/A
Process Type #3 (The process type involving the 3rd largest
quantity of the listed substance.)
Manufactured ........ciiiierieerrrennnansans N/A N/A
Processed ....ciiiencenreriossiastatessnanns N/A N/A

2.10 State the maximum daily inventory and average monthly inventory of the listed
substance that was stored on-site during the reporting year in the form of a bulk
CBI  chemical.

Maximum daily inventory ......iveeeieiiirnnerencacnaaanncananns 181,800 kg

Average monthly inventory ... ..cieieiiiiiiniiiiiirnsireinnanas 151,800 kg

[::] Mark (X) this box if you attach a continuation sheet.
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2.11 Related Product Types -- List any byproducts, coproducts, or impurities present with
the listed substance in concentrations greater than 0.1 percent as it is manufac-
tured, imported, or processed. The source of byproducts, coproducts, or impurities
means the source from which the byproducts, coproducts, or impurities are made or

CBI  introduced into the product (e.g., carryover from raw material, reaction product,

__ etc.).
(1]
Source of By-
Byproduct, Concentration  products, Co-
Coproduct X (%) (specify + products, or
CAS No. Chemical Name or Impurity Z precision) Impurities
N/A

'Use the following codes to designate byproduct, coproduct, or impurity:

B = Byproduct
C = Coproduct
I = Impurity

[::] Mark (X) this box if you attach a continuation sheet.
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' [ . . .

2.12 Existing Product Types —-- List all existing product types which you manufactured,
imported, or processed using the listed substance during the reporting year. List
the quantity of listed substance you use for each product type as a percentage of the
total volume of listed substance used during the reporting year. Also list the

CBI quantity of listed substance used captively on-site as a percentage of the value

" listed under column b., and the types of end-users for each product type. (Refer to

[ ] the instructions for further explanation and an example.)

a. b. c. d.
% of Quantity
Manufactured, % of Quantity
Imported, or Used Captively
Product Typesl Processed On-Site Type of End-Users’
B 100 100 I

Use the following codes to designate product types:

A = Solvent L = Moldable/Castable/Rubber and additives
B = Synthetic reactant M = Plasticizer
C = Catalyst/Initiator/Acceleratov/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical
D = Inhibitor/Stabilizer/Scavenger/ and additives
Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant W = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specify)

Use the following codes to designate the type of end-users:

Industrial CS
Commercial H

Consumer
Other (specify)

Q
=
non

[::] Mark (X) this box if you attach a continuation sheet.
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2.13 Expected Product Types -- Identify all product types which you expect to manufacture,
import, or process using the listed substance at any time after your current
corporate fiscal year. For each use, specify the quantity you expect to manufacture,
import, or process for each use as a percentage of the total volume of listed
substance used during the reporting year. Also list the quantity of listed substance

CBI  used captively on-site as a percentage of the value listed under column b., and the

types of end-users for each product type. (Refer to the instructions for further

[ ] explanation and an example.)

a. b. c. d.
Z of Quantity
Manufactured, Z of Quantity
) Imported, or Used Captively 5
Product Types Processed On-Site Type of End-Users
B 100 100 - I

lUse the following codes to designate product types:

A = Solvent L = Moldable/Castable/Rubber and additives
B = Synthetic reactant M = Plasticizer
C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical
D = Inhibitor/Stabilizer/Scavenger/ and additives
Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant WV = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specify)

ZUse the following codes to designate the type of end-users:

Consumer
Other (specify)

dustrial CS

I = In
= Commercial H

Hon

[::] Mark (X) this box if you attach a continuation sheet.
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t . . .

2.14 Final Product -- Complete the following table for each type of final product
CBI  manufactured, imported, or processed at your facility that contains the listed
__ substance other than as an impurity.

(]

- a. b. c. d.
Average %
Composition of
Final Product’s Listed Substance Type of
Product Type1 Physical Form in Final Product End-Users
N/A

'Use the following codes to designate product types:

A = Solvent L = Moldable/Castable/Rubber and additives
B = Synthetic reactant M = Plasticizer
C = Catalyst/Initiator/Accelerator/ N = Dye/Pigment/Colorant/Ink and additives
Sensitizer 0 = Photographic/Reprographic chemical
D = Inhibitor/Stabilizer/Scavenger/ and additives
Antioxidant P = Electrodeposition/Plating chemicals
E = Analytical reagent Q = Fuel and fuel additives
F = Chelator/Coagulant/Sequestrant R = Explosive chemicals and additives
G = Cleanser/Detergent/Degreaser S = Fragrance/Flavor chemicals
H = Lubricant/Friction modifier/Antiwear T = Pollution control chemicals
agent U = Functional fluids and additives
I = Surfactant/Emulsifier V = Metal alloy and additives
J = Flame retardant W = Rheological modifier
K = Coating/Binder/Adhesive and additives X = Other (specify)

Use the following codes to designate the final product’s physical form:

A = Gas F2 = Crystalline solid
B = Liquid F3 = Granules

C = Aqueous solution F4 = Other solid

D = Paste G = Gel

E = Slurry H = Other (specify)
F1 = Powder

*Use the following codes to designate the type of end-users:

I = Industrial CS = Consumer
CM = Commercial H = Other (specify)

[ 1 Mark (X) this box if you attach a continuation sheet.
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. ' . . .

2.15 Circle all applicable modes of transportation used to deliver bulk shipments of the
CBI listed substance to off-site customers.

[] Truck .......... heen . et e ettt st e et Ceeeens Cereenea. 1
Railcar ..iviviieerennnnnas ceeans S h ol e sttt a e sac st iasaser ettt an0sar a0 eenas 2
Barge, Vessel .......ciivinirianes, e e as st at s ittt erereor e eaane 3

N/A
Pipeline ..... teeeesecenee ‘ Lo st eeseceas sttt asca e et sbeneat o0 one et nnnas 4
Plane ....... tse s s e v ensss e te s s een e 4480000000000 00 nssse et et e0ss st 5
Other (specify) _ T T AN 6

2.16 Customer Use -- Estimate the quantity of the listed substance used by your customers
or prepared by your customers during the reporting year for use under each category
CBI  of end use listed (i-iv).

Category of End Use

i. Industrial Products
Chemical OF MIXTUTE «uvuvnrunnnnnoenonnseeeeeeeeeennn N/A kg/yr
Article ......... Versseceeanes . N/A kg/yr

N/Aii. Commercial Products

Chemical or mixture ...... ettt e e N/A kg/yr

Article ....... Ceetieeritecaea, Creeeveeeeneean Ceveens N/A kg/yr

iii. Consumer Products

Chemical or mixture .....vvvuinininnronneenennenncnns N/A kg/yr

Article ......iiiiiiiiiennn Cesrarasnanatasssrrnsanaans N/A kg/yr
iv.  Other

Distribution (excluding export) .......covevveeenennn. N/A kg/yr

04 T3 o N/A kg/yr

Quantity of substance consumed as reactant .......... N/A kg/yr

Unkhown CuStOMer USeS .v.vvviuierniarniesneenneenanns N/A kg/yr

[:] Mark (X) this box if you attach a continuation sheet.
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SECTION 3 PROCESSOR RAW MATERIAL IDENTIFICATION

PART A GENERAL DATA

3.01 Specify the quantity purchased and the average price paid for the listed substance

for each major source of supply listed. Product trades are treated as purchases.
CBI The average price is the market value of the product that was traded for the listed
__ Substance.
(1

Quantity Average Price

Source of Supply (kg) (5/kg)

The lisfed substance was manufactured on-site. N/A _ N/A

The listed substance was transferred from a

different company site. N/A N/A

The listed substance was purchased directly from

a manufacturer or importer. 4,270,337 $2.00

The listed substance was purchased from a A

distributor or repackager. N/A N/

The listed substancé was purchased from a mixture

producer. N/A N/A
3.02 Circle all applicable modes of transportation used to deliver the listed substance to
CBI  your facility.

Barge, VeSSel ottt iiii ittt ionn.crteianssesnassesnnesoarassssssnnsesonansenes . 3
Pipeline .....uiiiiiiniineannnancnns T e s e et et ettt e e e e 4
Plane ....;..... ........ f h e s e s s e s aae et e e e st e s et e aenennn o tersesens 5
Other (Specify) i e e ittt ettt anean 6

] Mark (X) this box if you attach a continuation sheet.
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* ' . . .

3.03 a. Circle all applicable containers used to transport the listed substance to your
CBI facility.

__ T2 T |

Free standing tank cylinders ........ e eeseeeaie ettt oo 3
Tank rail cars c.ooeeeeenrieittennnasssassnsssnnnas ..............................(::)
HOPPEL CABIS .+ttt tiieeroesnssosssosnssstssssscsssssssnnnnas Cereeans .
Tank trUCKS . itetintieneeiieeteneecnosersnessonssssassansnessonssnnnss ..........(::)
Hopper trucksS ...eeeenneverrrrnnenncanans Cerieseeeaseennineaseanans D
DIUMS 4ttt eneonnorsssosnssnasosaanssnasssnssenssssssssossssnsssossas teseeneses B
Pipeline ....iiiiieinriiiiniieeiennennnnneonannoanennons Chieesriesesersrasaannsss 9

Other (specify) S e e e eaaa st teiaeie ettt 10

b. If the listed substance is transported in pressurized tank cylinders, tank rail
cars, or tank trucks, state the pressure of the tanks.

Tank cylinders .....vvevvirrriivnnnerenennan et erreaaar e N/A mmHg
TANK TAI1 CALS  vrvtneeneenennensonsoneansosenensennensesennenens 760-7600 mmHg

Tank trucksS c.veiinniiiiiinnieeeononeroronassressanassocnncennnnns 760-7600 mmHg

[::] Mark (X) this box if you attach a continuation sheet.
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PART B RAW MATERIAL IN THE FORM OF A MIXTURE

3.04

cBI

If you obtain the listed substance in the form of a mixture, list the trade name(s)
of the mixture, the name of its supplier(s) or manufacturer(s), an estimate of the
average percent composition by weight of the listed substance in the mixture, and the
amount of mixture processed during the reporting year.

Average
% Composition Amount
Supplier or by Weight Processed
Trade Name Manufacturer (specify + % precision) (kg/yr)

N/A

[

_1

Mark (X) this box if you attach a continuation sheet.
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PART C RAW MATERIAL VOLUME

3.05 State the quantity of the listed substance used as a rav material during the
CBI reporting year in the form of a class I chemical, class II chemical, or polymer, and
the percent composition, by weight, of the listed substance.

- % Composition by
Weight of Listed Sub-

Quantity Used stance in Raw Material

(kg/yr) (specify + X precision)
Class I chemical 4,270,337 99,99
Class II chemical N /A N/A
N/A N/A

Polymer

[::] Mark (X) this box if you attach a continuation sheet.
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' ' . . .

SECTION 4 PHYSICAL/CHEMICAL PROPERTIES

General Instructions:

If you are reporting on a mixture as defined in the glossary, reply to questions in Section
4 that are inappropriate to mixtures by stating "NA -- mixture."

For questions 4.06-4.15, if you possess any hazard warning statement, label, MSDS, or other
notice that addresses the information requested, you may submit a copy or reasonable
facsimile in lieu of answering those questions which it addresses.

PART A PHYSICAL/CHEMICAL DATA SUMMARY

4.01 Specify the percent purity for the three major1 technical grade(s) of the listed
substance as it is manufactured, imported, or processed. Measure the purity of the

CBI  substance in the final product form for manufacturing activities, at the time you
import the substance, or at the point you begin to process the substance.

Manufacture Import Process
Technical grade #1 N/A o purity N/A 5 purity 99.9 % purity
Technical grade #2 N/A % purity N/A % purity N/A % purity
Technical grade #3 N/A % purity N/A % purity N/A % purity

1Major = Greatest quantity of listed substance manufactured, imported or processed.

4.02 Submit your most recently updated Material Safety Data Sheet (MSDS) for the listed
substance, and for every formulation containing the listed substance. If you possess
an MSDS that you developed and an MSDS developed by a different source, submit your
version. Indicate whether at least one MSDS has been submitted by circling the
appropriate response.

B = S Cesseeer e e s et ettt e e et aseseeearnens . (:)
NO vt Cereraieeas e ettt feareseaeaa ves 2
Indicate whether the MSDS was developed by your company or by a different source.

Your company .......c.00... et eeereenae e serseer ittt PP |

Another source ........... et eeeeene cheeresana et e et e et ettt e .. (::)

[X] Mark (X) this box if you attach a continuation sheet.
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MATERIAL SAFETY DATA SHEET

DOW CHEMICAL U.S.A, MIDLAND, MICHIGAN 48674 EMERGENCY (517) ® 636 ¢ 4400

Product Code: 92098 Page: 1
PRODUCT NAME: VORANATE (R) T-80 TYPE II TOLUENE DIISOCYANATE

Effective Date: 05/10/89 Date Printed: 05/17/89 MSDS:000609

1. INGREDIENTS: (% w/w, unless otherwise noted)

Toluene-2,4-diisocyanate (TDI) CAS# 000584-84-9 80%
Toluene-2,6-diisocyanate CAS# 000091-08-7 20%

This document is prepared pursuant to the OSHA Hazard
Communication Standard {29 CFR 1910.1200). In addition, other
substances not 'Hazardous' per this OSHA Standard may be listed.
Where proprietary ingredient shows, the identity may be made
available as provided in this standard.

2. PHYSICAL DATA:

BOILING PQINT: 250C (482F)

VAP PRESS: 0.01 mmHg @ 20C

VAP DENSITY: 6.0

SOL. IN WATER: Insoluble

SP. GRAVITY: 1.22 @ 25/15.5C

APPEARANCE: Water white to pale yellow liquid.
ODOR: Sharp pungent odor.

3. FIRE AND EXPLOSION HAZARD DATA:

FLASH POINT: 127C (260F)
METHOD USED: PMCC, ASTM D-93

FLAMMABLE LIMITS
LFL: Not determined
UFL: Not determined

EXTINGUISHING MEDIA: Carbon dioxide, dry chemical, or foam.
If water is used, it should be in very large quantity.
The reaction between water and hot isocyanate may be vigorous.

(Continued on Page 2)
(R) Indicates a Trademark of The Dow Chemical Company

AN OPERATING UNIT OF THE DOW CHEMICAL COMPANY
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MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400
Product Code: 92098 Page: 2
PRODUCT NAME: VORANATE (R) T-80 TYPE Il TOLUENE DISOCYANATE

Effective Date: 05/10/89 Date Printed: 05/17/89 MSDS:000609

3. FIRE AND EXPLOSION HAZARD DATA: (CONTINUED)

FIRE & EXPLOSION HAZARDS: Down-wind personnel must be evacuated.
Do not reseal contaminated containers since pressure build-up
may cause rupture. Fire point: 146C (295F).

FIRE-FIGHTING EQUIPMENT: People who are fighting isocyanate fires
must be protected against nitrogen oxide fumes and isocyanate
vapors by wearing positive pressure self-contained breathing
apparatus and full protective clothing.

4. REACTIVITY DATA:

STABILITY: (CONDITIONS TO AVOID) Stable when stored under
recommended storage conditions. Store in a dry place at
temperatures between 18-41C (65-105F).

INCOMPATIBILITY: (SPECIFIC MATERIALS TO AVOID) Water, acid,
base, alcohols, metal compounds, surface active materials.
Avoid water as it reacts to form heat, C02 and insoluble urea.
The combined effect of the C02 and heat can produce enough
pressure to rupture a closed container.

HAZARDOUS DECOMPQOSITION PRODUCTS: Isocyanate vapor and mist,
carbon dioxide, carbon monoxide, nitrogen oxides and traces of
hydrogen cyanide.

HAZARDOUS POLYMERIZATION: May occur with incompatible reactants,
especially strong bases, water or temperatures over 41C (105F).

(Continued on Page 3)
(R) Indicates a Trademark of The Dow Chemical Company

% An Operating Unit of The Dow Chemical Company
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MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A x Midland, MI 48674 Emergency Phone: 517-636-4400

Product Code: 92098 Page: 3

PRODUCT NAME: VORANATE (R) T-80 TYPE Il TOLUENE DIISOCYANATE

Effective Date: 05/10/89 Date Printed: 05/17/89 MSDS : 000609

5. ENVIRONMENTAL AND DISPOSAL INFORMATION:
ACTION TO TAKE FOR SPILLS/LEAKS:

Evacuate and ventilate spill area, dike spill to prevent entry
into water system, wear full protective equipment including
respiratory equipment during clean up.

Major spill: Call Dow Chemical U.S.A. (409) 238-2112. |If
transportation spill involved call CHEMTREC (800) 424-9300. |If
temporary control of isocyanate vapor is required a blanket of
protein foam (available at most fire departments) may be placed
over the spill. Large quantities may be pumped into closed but
not sealed containers for disposal.

Minor spill: Absorb the isocyanate with sawdust or other
absorbent and shovel into open top containers. Do not make
pressure tight. Transport to a well-ventilated area (outside)
and treat with neutralizing solution consisting of a mixture of
water and 3-8% concentrated ammonium hydroxide or 5-10% sodium
carbonate. Add about 10 parts of neutralizer per part of
isocyanate with mixing. Allow to stand for 48 hours letting
evolved carbon dioxide to escape.

Clean-up: Decontaminate floor using water/ammonia solution with
1-2% added detergent letting stand over affected area for at
least 10 minutes. Cover mops and brooms used for this with
plastic and dispose properly (often by incineration).

DISPOSAL METHOD: Follow all federal, state and local regulations.
Liquids are usually incinerated in a proper facility. Solids
are usually also incinerated or landfilled. Empty drums should
be filled with water. Let drum stand unsealed for 48 hours.
Before disposal drums should be drained, triple rinsed, and
holed to prevent reuse. Dispose of drain and rinse fluid
according to federal, state and local laws and regulations. The
most commonly accepted methed is in an approved wastewater

(Continued on Page L4)
(R) Indicates a Trademark of The Dow Chemical Company

% An Operating Unit of The Dow Chemical Company
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MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400
Product Code: 92098 Page: L
PRODUCT NAME: VORANATE (R) T-80 TYPE Il TOLUENE DIISOCYANATE

Effective Date: 05/10/89 Date Printed: 05/17/89 MSDS :000609

5. ENVIRONMENTAL AND DISPOSAL INFORMATION: (CONTINUED)

treatment facility. Drums should be disposed of in accordance
with federal, state and local laws and regulations. Commonly
accepted methods for disposal of plastic drums are disposal in
an approved landfill after shredding or incineration in an
approved industrial incinerator or other appropriate incinerator
facility. Steel drums are commonly disposed in an approved
landfill after crushing or in accordance with other approved
procedures.

6. HEALTH HAZARD DATA:

EYE: May cause pain, severe eye irritation and moderate corneal
injury. Vapors may irritate eyes.

SKIN CONTACT: Prolonged or repeated exposure may cause severe
irritation, even a burn. Skin contact may result in respiratory
sensitization or an allergic skin reaction even though it is not
expected to result in absorption of amounts sufficient to cause
other adverse effects.

SKIN ABSORPTION: The LD50 for skin absorption in rabbits is
>9400 mg/kg. ,

INGESTION: Single dose oral toxicity is low. The oral LD50 for

rats is 5800 mg/kg. Ingestion may cause gastrointestinal
irritation or ulceration.

INHALATION: Excessive vapor concentrations are attainable and
could be hazardous on single exposure. Single and repeated
excessive exposure may cause severe irritation to upper
respiratory tract and lungs (choking sensation, chest
tightness), respiratory sensitization, decreased ventilatory
capacity, liver effects, cholinesterase depression, gastro-
intestinal distress and/or neurologic disorders. Effects may be

(Continued on Page 5)
(R) Indicates a Trademark of The Dow Chemical Company

* An Operating Unit of The Dow Chemical Company
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MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* Midland, MI 48674 Emergency Phone: 517-636-4400
Proeduct Code: 92098 Page: 5
PRODUCT NAME: VORANATE (R} T-80 TYPE Il TOLUENE DIISOCYANATE

Effective Date: 05/10/89 Date Printed: 05/17/8%9 MSDS: 000609

6. HEALTH HAZARD DATA: (CONTINUED)
delayed. The L-hour LC50 for TDI for rats is 13.9 ppm.

SYSTEMIC & OTHER EFFECTS: Based on available data, repeated
exposures are not anticipated to cause any additional signifi-
cant adverse effects. For hazard communication purposes under
OSHA standard 29 CFR Part 1910.1200, this chemical is listed as
a potential carcinogen by Nat'l. Tox. Program and |ARC. An oral
study in which high doses of TD| were reported to cause cancer
in animals has been found to contain numerous deficiencies which
compromise the validity of the study. TDI did not cause cancer
in laboratory animals exposed by inhalation, the most likely
route of exposure. Birth defects are unlikely. Exposures
having no effect on the mother should have no effect on the
fetus. Did not cause birth defects in animals; other effects
were seen in the fetus only at doses which caused toxic effects
to the mother. In animal studies, has been shown not to
interfere with reproduction. Results of mutagenicity tests in
animals have been negative. Results of in vitro ('test tube')
mutagenicity tests have been inconclusive.

7. FIRST AID:

EYES: Irrigate with flowing water immediately and continuously
for 15 minutes. Consult medical personnel.

SKIN: In case of contact, immediately flush skin with plenty of
water for at least 15 minutes while removing contaminated
clothing and shoes. Call a physician if irritation persists.
Wash clothing before reuse. Destroy contaminated shoes.

INGESTION: Do not induce vomiting. Call a physician and/or
transport to emergency facility immediately.

INHALATION: Remove to fresh air. |If not breathing, give mouth-

(Continued on Page 6)
(R) Indicates a Trademark of The Dow Chemical Company

* An Operating Unit of The Dow Chemical Company
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MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.% Midland, M| 48674 Emergency Phone: 517-636-4400
Product Code: 92098 Page: 6
PRODUCT NAME: VORANATE (R) T-80 TYPE Il TOLUENE DIISOCYANATE

Effective Date: 05/10/89 Date Printed: 05/17/89 MSDS : 000609

7. FIRST AID: (CONTINUED)

to-mouth resuscitation. |If breathing is difficult, give oxygen.
Call a physician.

NOTE TO PHYSICIAN: May cause tissue destruction leading to
stricture. |f lavage is performed, suggest endotracheal and/or
esophagoscopic control. |If burn is present, treat as any
thermal burn, after decontamination. No specific antidote.
Supportive care. Treatment based on judgment of the physician
in response to reactions of the patient. The manifestations of
the respiratory symptoms, including pulmonary edema, resulting
from acute exposure may be delayed. May cause respiratory
sensitization. Cholinesterase inhibition has been noted
in human exposure but is not of benefit in determining exposure
and is not correlated with signs of exposure.

8. HANDLING PRECAUTIONS:

EXPOSURE GUIDELINE(S): Toluene diisocyanate (TDI) Dow Industrial
Hygiene Guide is 0.02 ppm Ceiling. ACGIH TLV and OSHA PEL are
0.005 ppm TWA, 0.02 ppm STEL.

VENTILATION: Provide general and/or local exhaust ventilation to
control airborne levels bhelow the exposure guidelines.

RESPIRATORY PROTECTION: Atmospheric levels should be maintained
below the exposure guideline. When respiratory protection is
required for certain operations, use an approved supplied-air
respirator. For emergency and other conditions where the
exposure guideline may be greatly exceeded, use an approved
positive-pressure self-contained breathing apparatus or
positive-pressure airline with auxilliary self-contained air
supply.

SKIN PROTECTIQON: Use protective clothing impervious to this

(Continued on Page 7)
(R) Indicates a Trademark of The Dow Chemical Company

% An Operating Unit of The Dow Chemical Company
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MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* Midland, Ml 48674 Emergency Phone: 517-636-4400
Product Code: 92098 Page: 7
PRODUCT NAME: VORANATE (R} T-80 TYPE Il TOLUENE DIISOCYANATE

Effective Date: 05/10/89 Date Printed: 05/17/89 MSDS:000609

8. HANDLING PRECAUTIONS: (CONTINUED)

material. Selection of specific items such as gloves, boots,
apron, or fuli-body suit will depend on operation. Remove
contaminated clothing immediately, wash skin area with soap and
water, and launder clothing before reuse. Safety shower should
be located in immediate work area.

EYE PROTECTION: Use chemical goggles. |f vapor exposure causes
eye irritation, use a full-face, supplied-air respirator. Eye
wash fountain should be located in immediate work area.

9. ADDITIONAL INFORMATION:
REGULATORY REQUIREMENTS:

SARA HAZARD CATEGORY: This product has been reviewed
according to the EPA 'Hazard Categories' promulgated under
Sections 311 and 312 of the Superfund Amendment and
Reauthorization Act of 1986 (SARA Title I11) and is
considered, under applicable definitions, to meet the
following categories:

An immediate health hazard
A delayed health hazard
A reactive hazard

SPECIAL PRECAUTIONS TO BE TAKEN IN HANDLING AND STORAGE: Warning
properties of this material (irritation of eyes, nose and
throat) not adequate to prevent chronic overexposure from
inhalation. This material can produce asthmatic sensitization
upon either single inhalation exposure to a relatively high
concentration or upon repeated inhalation exposure to lower
concentrations. Exposures to vapors of heated TDI| can be
extremely dangerous. (Have TDIl neutralizer available for
spills.)

(Continued on Page 8)
(R) Indicates a Trademark of The Dow Chemical Company

* An Operating Unit of The Dow Chemical Company
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MATERIAL SAFETY DATA SHEET

Dow Chemical U.S.A.* Midland, Ml 48674 Emergency Phone: 517-636-4400
Product Code: 92098 Page: 8
PRODUCT NAME: VORANATE (R} T-80 TYPE Il TOLUENE DIISOCYANATE

Effective Date: 05/10/89 Date Printed: 05/17/89 MSDS :000609

9. ADDITIONAL INFORMATION: (CONTINUED)
MSDS STATUS: Revised Sections 6 and 8.

SARA 313 INFORMATION:
This product contains the following substances subject to the
reporting requirements of section 313 of Title |1} of the

Superfund Amendments and Reauthorization Act of 1986 and
4O CFR Part 372:

CHEMICAL NAME CAS NUMBER  CONCENTRATION
TOLUENE-2,6-DI ISOCYANATE 000091-08-7 20 %
TOLUENE-2,4-D1 | SOCYANATE 00058L4-84-9 80 %

(R) Indicates a Trademark of The Dow Chemical Company
The Information Herein |s Given In Good Faith, But No Warranty,

Express Or Implied, |s Made. Consult The Dow Chemical Company
For Further Information.

* An Operating Unit of The Dow Chemical Company
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4.03 Submit a copy or reasonable facsimile of any hazard information (other than an MSDS)
that is provided to your customers/users regarding the listed substance or any
formulation containing the listed substance. Indicate whether this information has
been submitted by circling the appropriate response.

4.04 For each activity that uses the listed substance, circle all the applicable number(s)
corresponding to each physical state of the listed substance during the activity
listed. Physical states for importing and processing activities are determined at
the time you import or begin to process the listed substance. Physical states for

CBI  manufacturing, storage, disposal and transport activities are determined using the

" final state of the product.

Physical State

Liquified
Activity Solid Slurry Liquid Gas Gas
Manufacture 1 2 3 4 5
Import 1 2 3 4 5
Process 1 2 @ 4 5
Store 1 2 @ 4 5
Dispose 1 2 3 4 5
Transport 1 2 3 4 5

[::] Mark (X) this box if you attach a continuation sheet.
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4.05 Particle Size -- If the listed substance exists in particulate form during any of the
following activities, indicate for each applicable physical state the size and the
percentage distribution of the listed substance by activity. Do not include
particles 210 microns in diameter. Measure the physical state and particle sizes for
importing and processing activities at the time you import or begin to process the

CBI listed substance. Measure the physical state and particle sizes for manufacturing

" storage, disposal and transport activities using the final state of the product.

Physical
State Manufacture Import Process Store Dispose Transport

Dust <1 micron N/A N/A N/A N/A N/A N/A
1 to <5 microns N/A N/A N/A N/A N/A N/A
5 to <10 microns N/A N/A_ _N/A  _N/A _N/A N/A
Powder <1 micron N/A N/A N/A N/A N/A N/A
1 to <5 microns N/A N/A N/A N/A  N/A N/A
5 to <10 microns N/A N/A N/A N/A N/A N/A
Fiber <1 micron N/A N/A N/A N/A  N/A N/A
1 to <5 microns N/A N/A N/A N/A _N/A N/A
5 to <10 microns N/A NJA- N/A NJAN/A N/A
Aerosol <1 micron N/A N/A N/A N/A  N/A N/A
1 to <5 microns N/A N/A N/A N/A N/A N/A
5 to <10 microns N/A N/A N/A N/A N/A N/A

[ ] Mark (X) this box if you attach a continuation sheet.
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SECTION 5 ENVIRONMENTAL FATE

PART A RATE CONSTANTS AND TRANSFORMATION PRODUCTS

5.01 1Indicate the rate constants for the following transformation processes.

a. Photolysis:

Absorption spectrum coefficient (peak) .... U/K (1/M cm) at nm

Reaction quantum yield, 6 ................. U/K at nm

Direct photolysis rate constant, kp, at ... _U/K 1/hr latitude
b. Oxidation constants at 25°C:

For 1O2 (singlet oxygen), k__ ............. U/K 1/M hr

For RO, (peroxy radical), k__ ............. U/K 1/M hr
c¢. Five-day biochemical oxygen demand, BOD, ... U/K mg/1

d. Biotransformation rate constant:

For bacterial transformation in wvater, k... U/K 1/hr
Specify CULtUIEe .evriirnensroeronnenaneesen U/7K
e. Hydrolysis rate constants:
For base-promoted process, k, ............. U/K 1/M hr
For acid-promoted process, k, ............. U/K 1/M hr
For neutral process, k, .......ccovuvnnnn, U/K 1/hrx
f. Chemical reduction rate (specify conditions) U/K
U/K

g. Other (such as spontaneous degradation)

[::] Mark (X) this box if you attach a continuation sheet.
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PART B PARTITION COEFFICIENTS

5.02 a. Specify the half-life of the listed substance in the following media.

Media Half-life (specify units)
Groundwater Solidifies on contact: Forms Polyurea
Atmosphere 3 hours
Surface water Solidifies on contact: Forms Polyurea

Soil Solidifies on contact: Forms EQ]}!I!]’.‘EE

b. Identify the listed substance’s known transformation products that have a half-
life greater than 24 hours.

Half-life
CAS No. Name (specify units) Media
N/A in
in
in
in
5.03 Specify the octanol-water partition coefficient, K ... N/A at 25°C
Method of calculation or determination .................
5.04 Specify the soil-water partition coefficient, Ky voveeen N/A at 25°C
Lo 0 R o 1<
5.05 Specify the organic carbon-water partition
coefficient, K _ ..ovvvnniiniiiiiiiiiiiiiiiiiiiiiit, N/A at 25°C
5.06 Specify the Henry’s Law Constant, H ..........ccivuinns U/K atm-m’/mole

[ X] Mark (X) this box if you attach a continuation sheet.
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Fate of TDI and MDI in Air, Soil, and Water

D. S. GILBERT*
International Isocvanate Institute, Inc
119 Cherrv Hill Road
Parsippany, New Jersey 07054
U'SA

ABSTRACT

Toluene diisocyanate (TDI) and methylene diphenvlene
diisocyanate (MDI) are used in the production of
polyurethanes. They can cause respiratory problems at
very low concentrations, and workplace and emission
levels have been subject to rigorous controls for many
years. As a result of these controls, and the very low
vapour pressures of the products and their variants,
environmental pollution due to emissions or spillages is
very low.

III has sponsored a range of studies to determine the fate
of TDI and MDI in air, soil and water. Studies of simulated
atmospheric conditions indicate that TDI is destroyed pre-
dominantly by OH radicals, without the formation of
toluene diamine (TDA). TDA or MDA (methylene diani-
lene), if generated in the atmosphere from any source, are
also destroyed by OH radical attack, and no accumulation
of these products is expected.

In soil and water TDI and MDI are converted to
polyureas, which are chemically inert, and which appear
to cause no toxicological effects. The initial rate of reaction
of TDI and MDI with water is relatively fast, but in many
conditions the resulting polyurea products encapsulate
agglomerations of the diisocyanates and rates of reactions
decrease rapidly. Under aquatic conditions TDA and MDA
are produced in low. transient, concentrations. Studies of
the interactions of TDI and MDI with bioaquatic systems
are difficult to execute consistently, due to the problem of
formulating and controlling suitab-e conditions of chemi:
cal addition. However, the broad overview is that the
ecological impact of such interactios is likely to be slight
and reversible. III continues its work in these fields.

INTRODUCTION

Polyurethanes are remarkable materials which are
used in many aspects of modern life, including insula-

*Current address: 111 Safety Office, FO. Box 42, Hexagon House,
Blackiey, Manchester, M9 3DA, England.
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tion, furnishing, construction, surface coatings, sport
medical care. In recent vears a range of diisocyanateg

been introduced in the manufacture of polyurethaneg. but }

toluene diisocvanate (TDI) and methylene diphenyleng
diisocyanate (MDI) still dominate the field. World Produs.
tion of each is currently approaching 1 million tons
annum. The International Isocyanate Institute. Inc (1M,
an association of manufacturers of TDI and MDI, and itg
Member Companies produce a very large proportion o
total world tonnage. The main aim of III is the promotion
of the safe handling of TDI and MDI, and it has made a
major contribution to our knowledge of the enviornmenta]
effects of TDI and MDI through project sponsorship. Some
of those projects are discussed here, within the context of
the physical and chemical properties of TDI and MDL

It has been known for many years that TDI and MDI can
cause respiratory effects at very low concentrations.
Accordingly, the production, handling, distribution, use
and emission of these materiais has been subject to
increasingly rigorous control by the industry and regula-
tory bodies, to protect workers and the populiation at large.
This has given rise to benefits in terms of environmental
effects. As a result of engineering controls and well-defined
procedures, large spillages are infrequent and usually
dealt with effectively, and levels of emission are normally
very low.

PRODUCTS AND PROPERTIES

TDI and MDI are supplied to the polyurethane industry
as a variety of products, designed to give a range of han-
dling characteristics and polyurethane product properties.
These inelude 80/20.TDI, 65/35-TDI, TDI prepolymers.
polymeric MDI, monomeric MDI, and variants of both
types of MDI. Of these products 80/20.TDI and polymeric
MDI still predominate: some of their physical properties
(along with those of monomeric MDI) are given in Table 1.

TDI is sometimes referred to as a “highly reactive and
volatile substance” Both points require qualification. The
reactivity of TDI (to water and polvols) is normally only
observed in catalysed chemical svsiems used for the pro-
duction of poiyurethanes. We shall see that in the environ-

POLYURETHANES WORLD CONGRESS 1987-SEPTEMBER 29-OCTOBER 2, 1987
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Table 1. Some properties of TDI and MOI (1,2,3,4,5].

A e
. 101 MDI
? Property 80/20 Polymeric Maonomeric
. 'g,_;;_;zs °C liguid liquia soid
SG. 2 25°C ciem? 1.21 1.23 1.22
senng Pont *C ca. 15 <10 28
: goung Point *C 251 Polymenzes at ca 250°C 171 at 1.33 moar
K with evolution of CO, 200 at 6.5 mbar
4 230 decomposition
,{ (VP TDIr
% vapour Pressure moar V. P water)
% T= 0C 33 x 10+ (5 x 10
-4 25°C 33 x 107 (10 x 101 <10-* <10-?
& 35°C 75 x 10-* (13 x 10"
] Equiiibnum Vapour
Concentraton at 25°C  mg/m?® (ppm) 220 (30) ca 009 (0009) 0.09 (0.009)
Fasn Point™” °C 135 230 212

*a0,20 TOI s 80% 2.4TCH. 20% 2.6T0I.

;% «*Crevelana Coen Cup, ASTM D92,

Tand &
shave 2 &
s, but : ment the rate of reaction of TDI with water depends on a
wlene : variety of factors. As regards volatility, TDI has much
oduc- lower equilibrium vapour pressures than does water. Qver
'S Per g the range 0-35°C those bf TDI are ca 1000 times lower
D is than those of water (see Table 1). At 25°C the equilibrium
Pd s vapour concentration of TDI is 30 ppm: those for polymeric
lon of : and pure MDI are considerably lower. The equilibrium
aotion RS2 vapour concentrations of modified MDIs and TDIs are even
md':l' lower than those of the parent isocyanates. In Figure 1 is
1;2 3 ., Biven the generally accepted sequence of reactions follow-
mn: : . ing the interaction of TDI with water.
oL - = Further reactions will almost certainly take place at the

- & remaining NCO groups. A similar sequence can be illus-

trated for MDI. The unstable intermediate produced
mposes to the amine with the liberation of CO,, and
12 amine reacts immediately with more diisocyanate to
Yield a polyurea. However, as Saunders and Frisch [6]
vy point out, the interactions of diisocyanates and water are
’ ﬂmplex and may involve several mechanisms. It is a com-
Won misconception that in the presence of water TDI is
comverted to toluene diamine (TDA) in stoichiometric pro-
Pottions. This is certainly not the case, but an important
. :“e!non 15 to what extent TDI (or MDI) gives rise to traces
A (or MDA —methylene dianiline) in the environ-

%% in view of the toxic properties of aromatic amines.

. -
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-
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o L7 1.
.0 Lc.,...,\ ...-g-n. -O-cu -ncql
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. 2action of toluene diisocyanate and water,

EMISSIONS INTO THE AIR
Sources

TDI is used very predominantly for the production of
flexible foam slabstock and moulding. Emissions from
these processes are known to be richer in 2,6°TDI than is
the 80/20 TDI starting material (7). TDI emissions are
often vented to atmosphere, but concentrations are rather
low. In a study of six W. German flexible foam factories in
1979, the University of Stuttgart found (8] that stack con-
centrations were in the range 3-8 mg/m’, which repre-
sented about 0.005% of the total TDI used. In the UK and
some states of the USA there are very rigorous require-
ments regarding emissions: “fenceline” concentrations of
the order 0.003 mg/m* (0.0004 ppm TDI) or lower are re-
quired in some cases.

As regards MDI, typical emission levels are more
difficult to quantify, due to the diversity of applications
and wide variety of MDIs (prepolymers and variants)
which are used. According to the application the emissions
may comprise {a) MDI vapour, (b) MDI aerosol ( d
vapour), or (c) reacting mix aerosol (and vapour) which 11
be converted predominantly to a polyurethane. In many
applications emission levels are much lower than those
from TDI flexible foam processes. About half of the MDI
produced is used in moulding (or refrigerator) manufac-
ture, which usually give extremely low emission levels.
The British Rigid Urethane Foam Manufacturers’ Associa-
tion has carried out a recent survey (9] of Member Compa-
nies’ polyurethane production facilities, in which insula-
tion board is produced by spray and liquid laydown
techniques, and rigid foam slabstock is produced by both
continuous and discontinuous techniques: their produc-
tion comprises about 50% of total UK rigid foam manufac-
ture. Normal emission levels were found to be 0.2 mg/m’ or
lower with occasional excursions above that level.

Developments in polyurethane processing and the con-
trol of emissions are leading to improved environmental
conditions. Noteworthy here are (a) increasing use of RIM
closed-circuit moulding technology and (b) developments
in the carbon absorption of emissions [10]. Discussions
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' [11,12) are in’gress in the flexible foam industry to It was found that under the experimenta] condiy;
assess the viability of co-absorption of TDI and chioro- 1o

fluorbearbon emissions, with subsequent recovery of the (a) The first order loss rate of TDI from the Vapoy, : -
latter. in humid air (7-70% R.H.) and darkness was Phag
: low (ca. 15% per hour). Tthey
(b) Irradiation caused an increase in loss rate (hy ¢, .
per hour). the increase being mainly attribhmgm‘ X
The Fate of TDI in the Atmosphere f;ee radical attfack. The losfs rate was little affpp,.; @
Several workers [13-16] have carried out studies to fmeai;z.senceo & variety of common atmosphencu
investigate the kinetics and reaction products of TDI in (¢) The rate of TDI loss increased very considergp,) ;
the atmosphere. Most of these have been reviewed by 44% per hour) when the level of TEDA sy : ¥ by
Holdren et al. [17]. The results of work in this field should increased from 0.2 ppm to 2 PPmM under ir?a;'r ag
be considered in the light of (a) the highly adsorptive prop- . 1atiog
conditions.

erties of TDI and (b) the possible conversion of TDI to TDA (d) No TDA was found above the detection limj,
under the conditions of sampling and analysis: similar ng/ml, which would correspond to a maximum ¢ of 19
considerations apply to MDI. Walker and Pinches {18] sion of 0.05% TDI to TDA. Onver.
sampled ambient air in flexible foam factories and con- (e)
cluded that appreciable quantities of TDA had been

formed from TDI in the atmosphere. Sandridge [19], in a
critique of the study, explained their findings in terms of The above findings indicate that TDI whi
interfering species in the analyses. Walker acknowledged
[20] this possibility and agreed that their conciusions
might have been erroneous. or at least, premature. Similar
results have not been reported since.

A major study [17,21] on this topic has been carried out
by Holdren, Spicer, and Riggin of the Battelle Institute,
Columbus, Ohio, U.S.A. Experiments were carried out in a
large (17 m®) chamber, lined with PTFE sheeting, in order
to minimize wall effects. A series of\atmospheres were gen-
erated in the chamber to simulate environmental condi-
tions and to determine the parameters giving rise to loss of
TDI from the gas phase. Experiments were carried out
both in darkness and with irradiation. An important
feature of the work was the use of many instrumental tech-
niques to analyse the atmospheres. An assessment of the
effects of the following was made (a) photolytic decomposi-
tion, (b) photochemically induced poilutants (eg., O,, OH

Surface absorption onto the chamber lining wag 4 sig.
nificant removal mechanism.

ch is emj
during davlight hours has a half.life of about 3 ho
which is little affected by common atmospheric pol]utam_&
and which is independent of relative humidity (T-70%),
The loss rate may be affected by the presence of TED4
under factory conditions, although TEDA emission levelg
are normally well below 2 ppm in flexible foam manufae-
ture, it is believed. There are other tertiary aliphatje
amine catalysts, more volatile than TEDA (notably N.
ethyl morpholine), which might affect TDI loss rates in
bractice. A study of emission levels of a range of amine cat.
alysts used in flexible foam technology is currently in
progress (22).

Fate of TDA, MDA and TDI under Photol_vtic Conditions

radicals), {¢) urban hydrocarbon mixture and ammonium Theoretical considerations [23] indicate that direct for-
sulphate particles, (d) TEDA (triethylene diamine), a very mation of TDA (or MDA) from the corresponding diiso-
commonly used catalyst and (e) possible conversion of TDI cvanates by atmospheric hydrolysis processes is very
to TDA. Outline resuits of the study are given in Tabie 2: unlikely, and the Battelle study results support this.
the final column gives the net loss rates, obtained by sub- Whilst it seemed unlikely that appreciable concentrations
tracting the wall loss rates from the average removal rates. of TDA (or MDA) would arise from airborne TDI (or MDI),

Table 2. TDI removal rates,

Net Loss Rate

Avg. TDI (TDI Removal
Removal Rate Minus Wall
Experiment Urban Mix Irradiation TEDA Other Species Rate hr Loss Rate) hr! e
1 No No No - 0.15° 0 ;
2 No Yes No - 0.36 0.21
3 Yes Yes No - 0.36 0.21
4 Yes Yes No 0.5 ppm Ammonia 0.33 0.18
5 Yes Yes 2 ppm - 0.99 0.84
6 Yes Yes No 100ugrm?* Ammonium Suiphate 0.40 0.25
7 No No No —_ 0.35 0
8 No Yes No 4 pom Nitrous Oxige 0.38 0.03
9 Yes No 0.2 ppm — 0.36 0.01
10 Yes Yes 0.2 opm — 0.55 0.20 i
“0.15/hr = 15000t (see text) ;
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1] funded a study to investigate the fate of airborne TDA
and MDA, to address their possible formation from any
source. The gas phase decomposition of ’I.'Dl was also in-
, vestigated. Present knowledge [24] ind1cate§ that tro-
¥ spheric degradation of trace gases (excluding olefinic
substances) are predominantly determined b_\{ their reac-
tions with OH radicais. (The Bgttelle study had qlreaay in-
dicaced that tree radical attack is a much more important
mechanism than direct photoiysis in gas-phase TDI loss.)
i sccordingly, the study (23], which was carried out by
Becker. Bastian and Klein of Wuppertai University,
FR.G.. was of OH radical attack. The reaction vessei was a
420 litre glass cylinder into which was introduced the
given test substance at atmospheric pressure. Hydroxy
radicals were generated by the photolysis of methyi nitrite
in the presence of NO to prevent the formation cf O, and
NO, radicals. The loss rate of the test substance was com-
ared with that of a reference material at 25°C, using
long-path FT-IR absorption spectroscopy. The conditions of
the experiments were such that the results relate only to
gas phase losses, and not to deposition rates or heterogene-
ous reactions. Decomposition products were not in-
vestigated.

Tropospheric half lives () under simulated conditions for
the first order bimolecular reaction of the test substance
with OH radical (concentration {OH]) were derived from
the rate constants &gy, where:

T = 0.69 (koy x [OHD

'lo“wm.,\.g Ay e

fe

iy

The results, along with those of some other substances
as cited by Becker and co-workers, are given in Table 3.

The resuits indicate that under simulated atmospheric
conditions the OH radical-initiated reactions of MDA and
TDA are relatively fast and more rapid than those of TDI
and of several hydrocarbons, for example. Under such con-
ditions, the rate-determining step of a possible segquence:

generation of airborne TDI —

OH
airborne TDA — products

would be the generation of airborne TDI, and no accu-
mulation of atmospheric TDA would result.

e investigators also studied gas-phase OH radical at-
tack of TDI. The decay rate (0.053 hr~') was lower than
that foungd by the Battelle Group (0.21 hr-), but they con-
cluded that this was not unexpected in view of the scatter
results and not fully comparable experimental design.

45 Periments were carried out at 25°C and 28°C, respec-
tively,

*Combustion of TDI and MDI

,‘Ere Parameters of TDI and MDI have been studied
- eae¥ laboratory conditions (3,25). The results are in ac-
'!tmtedce with [Practical experience, notably that they are
il only with difficulty and do not suppert combustion
. CTEIr resistance to ignition is reflected in their

t thpmnts (Table 1), which are relatively high, compared
‘ 0se of many products which are transported and
iy Counndcj.- similar conditions [3]. Apart from the care-
~ it ; t.r; tled destruction of TDI and MDI in incinera-

13 ll:{ely that they would only be burnt in large acci-

®

Table 3. Hydroxyl radical antack of various substances.

Trcpospnaric
Substance 1/2 Lifetimes (hn
TCI (80.20) 13.0
TDA 2.4 0.5
TCA 289 1.0
MDA 3.2
Procane 82.C
Toluene 15.6
Aniine ' 0.8

dental fires. It is expected that the combustion products
would not be dissimilar to those from a range of natural
and svnthetic nitrogen-containing compounds, and that no
unique harmful products would be formed.

SOIL AND WATER

TDI and MDI may come into contact with soil or water
following accidental spillage. Experience gained from such
spillages indicates that they are usually well contained.
Monomeric MDI (mp 38°C), when handled as a liquid,
solidifies on contact with soil or water. Under many cir-
cumstances TDI (mp ca. 15°C) and many modified TDIs
and MDIs solidify, too. Polymeric MDI solidifes only at low
temperatures not usually encountered in the environ-
ment. However, polymeric MDI, as well as the other
materials under consideration, has specific gravity and
viscosity greater than those of water, and experience
indicates that it rapidly sinks in water without becoming
finely divided. This effect has even been observed in a fast.
flowing stream.

Agglomerations of MDI and TDI react with water to
form a hard crust of inert, water-insoluble material com-
prising polyureas. Analysis of such polymeric materials is
very difficult and precise work on their composition has
not been carried out. However, the products of reaction of
polymeric MDI and 80/20 TDI with water investigated in
animal studies have been found to give no observable
acute effects. LD 50 values for both polymeric MDI- and
80/20 TDI-based polyureas were found (26] to be > 15 gkg
in rats (single gavages in peanut oil, period of observation
14 days, no fatalities).

Soil

Information on the interaction of isocyanates with soil or
sand is important in terms of (a) the impact of accidental
spillage onto soil and (b) the efficacy and possible
environmental effects of using wet soil or sand as a means
of decontaminating a spillage area. Large accidental spil-
lages are usuaily decontaminated by the application of
large quantities of water or by covering and mixing the
diisocyanate with wet earth. The use of wet earth or sand
is preferable, wherever local conditions allow it, because
the diisocyanate remains localised and the mixture, when
inactive. can be disposed of easily. Washing away material.
especially from an impervious surface such as a factory
floor or road, could cause further distribution of reacting
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Tab/e,na/ys:s of TDI (+ TDA) in soil sarnples.

®

After 1 week TDI(+ TDA) = 0.20 to 100 ppm by wi.
After 6 weeks TOl{+ TDA) = 0.06 to 1.0 pom by wt.
After 1 year TDA not detected (detection limit 0.1 ppm)

After 6 years TDA not detected at 20-100 em ceoth

(getection imtt 0,05 ppm)

material, and in a more finely divided state if high
pressure hosing is used.

Studies on models have been carried out (a) to simulate
the covering of a TDI spillage with wet sand and (b) to
assess the chemical stability of polyureas prepared from
'“C-labelled MDI and TDI in different agricultural soils. In
addition, a study has been carried out on the environmen-
tal impact of an actual large spillage of TDIL. These have
been reviewed elsewhere (27,28), but the main points are
outlined below.

The results [29] of model experiments indicated that TDI
in undisturbed wet sand (coarse or fine) 1s converted to
polyureas at a rapidly decreasing rate. After 24 hours,
5.5% of the original TDI was unreacted and after 8 days
3.5% remained. These findings can be explained in terms
of the encapsulation of TDI within a forming crust of
polyurea, which impedes the further penetration of water.
No TDA was found above the detection limit of 0.01 ppm.
In a separate study [30] the Yossible degradation of
polyureas prepared from *“C-labelled MDI and TDI was
studied in different agricultural soils, No degradation was
detected: “CO, was not evolved, indicating that TDA was
not formed.

In April 1975 a road accident occurred, as a result of
which 14 tons of TDI were deposited on marshy ground.
The spillage was covered with absorbent materials
(mainly sand). A six-year study [31] was carried out in
close collaboration with the local authority to investigate

the consequences of the incident. Outline findings are
given in Table 4. No TDI (or TDA) were found in a brook
connected to the marsh after intervals of 10 days and 12
weeks,

Analysis of samples at the 1-week and 6-week stages was
carried out by a method which did not distinguish between
TDI and TDA. It is assumed from the studies reported
above that TDI was the predominant species. The resuits
are again compatible with the encapsulation of TDI by a

Table 5. Resuits of Hamburger and co-workers.

Test MDiI TDI
Biodegradation (Inherent) None None
% in 28 days

Bactenia Toxicity
(E. Coliy mgfl. 24 h

Daphnia Reproduction
(Daphnia magnay) mg/l, 24 h

EC 50 > 100 EC 50 > 100

no negative effects at
highest concentration
(DI — 05 MDI — 10)
Daonnia Toxicity =C 50 = 1000 EC 50~750

(Dapnma magna) mgit. 24 n

Fish Toxicity
(Zebra fish) mg/l 96 h

LC 0 > 1000 lC 0> 100
LC 100 = 250
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polyurea crust. It ig noteworthy that the vegetatigy
site of the incident had developed normally durip,
1975: grass grew normally, new foliage appeareq
and flowers bloomed.

Water

III has funded a number of studies on the Cheml'Cal . :
biological effects of MDI. MDA, TDL and TDa in mad A
and river water models (32-35). In addition, Cum’sn;n '
{361 have investigated the toxicity of TDI to freshwa,,e,. vy
saltwater organisms. Duff [27], and Brochhagen ind
Grieveson [28] have reviewed the above findings, Fujiwa,‘
[32] carried out studies on the presence.of TD], TDA, MDp -
and MDA in marine and river water and in poj
crusts, following the addition of the respective diisg,
cyanates to the systems. Observations on the river p,
were made during spring, summer, autumn, apd Wintes
Low concentrations of both diisocyanates and the res
tive diamines were found in most cases on day 1, but these
were transient. It is not foreseen that aquatic life woy|g be X
subject to long-term exposure from TDI, TDA, MDI, g -
MDA following a spillage of MDI or TDL OI studies
devoted only to the effects of MDA and TDA on aquatic life
will be reviewed in a future publication.

Caspers, Hamburger, Kanne, and Klebert [34] of Bayer
AG, Leverkusen, FR.G., have recently completed a com.
prehensive study for [II of the effects of TDI and MDI (also
TDA and MDA) on aquatic life, following OECD Guide.
lines 302C, 209, 202, and 203. Their outline results are
presented in Table 5.

The results should be taken as indicators of the general
overview of the immediate effects of acute exposuyre
Details of the methodology and analysis of the results, ag
presented in the original report, are required for an in-
depth interpretation of the study. The findings, which are
broadly in agreement with those of other workers [32,33),
indicate that:

(a) The reaction products of TDI and MDI with water do
not biedegrade readily.

(b) TDI and MDI are not appreciably toxic to bacteria.

(c) When dispersed in water with moderate. efficiency,
MDI and TDI are not appreciably toxic to daphnia: no
negative effects on their reproduction were found at
the highest concentrations used.

(d) Results on the toxicity of MDI and TDI to fish were
rather inconsistent and the authors comment that
harmful effects due to oral ingestion or mechanical
vielation of body tissues could not be excluded. The
broad finding was that the immediate toxic effects of
MDI and TDI due to acute exposure are ratl er low.

The investigators carried out several tests with very
high shear stirring, and found increased fish and daphnia
toxicity under such conditions: the results are not included
here since such conditions could not be foreseen in the en-
vironment. A simple understanding of the acute fish tox-
icity of TDI and MDI can not be gained from the different
LC 50 results of Hamburger et al., obtained at different
stirring rates. taken along with the results of Fujiwara
and Curtis et al.. who each used different species and
different experimental conditions. This is not unexpected.
Such studies with MDI and TDI are especially difficult to
interpret because of the inherent problem that the chemi-
cals are almost totally insoluble in, and react with, the
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¢ define the mode of addition of such materials. Under
npfferent stirring conditions the physical form and the
d-l mical composition of the reaction products will differ.
xw[hat respect it is interesting to note the comment of 7
gxmis and co-workers (36] who found TDI hazardous to
sesnwater minnows (but not to saltwater shrimps: “The
;I'Du[ appeared to‘be toxic to t'a_nlfxead minnows iny in
unreacted form. since all mortalities occurred d_uruzg the 3
grst twelve hours of test. A concurrent decregse in pH was
ooserved as a result of carbon dioxide formation.” It is also

ssible that toxic effects could have resulted from the
associated formation of carbon dioxide.

CONCLUSIONS
This paper suggests that the overall level of environmen-

leveis are low and spillages of MDI or TDI are usually
materials which are chemically and biologically inert.

or spiilages. especially by those users who do not observe

ngorous procedures for handling TDI and MDI.

- When viewed in their entirety the investigations cited 14
above provide an insight into the probable effects of MDI
and TDI in the environment. The evidence indicates that
the ecological impact is likely to be slight, and reversible.
However, it is recognized that there are limitations to the
reported studies of environmental effects. There are many
difficulties inherent in- the extrapolation from model
systems to actual cases; also there are limitations to ana- 16.
lytical techniques. Accordingly, the III continues its
researches in this field in the interests of man and the en-
vironment. 17.

15.

18.

The author would like to thank colleagues in III Member
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5.07 List the bioconcentration factor (BCF) of the listed substance, the species for which
it was determined, and the type of test used in deriving the BCF.

Bioconcentration Factor Species Test!

N/A

lUse the following codes to designate the type of test:

Flowthrough
Static

[ |

[::] Mark (X) this box if you attach a continuation sheet.
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6.04 For each market listed below, state the quantity sold and the total sales value of
CBI  the listed substance sold or transferred in bulk during the reporting year.

T Quantity Sold or Total Sales
Market Transferred (kg/yr) Value ($/yr)
Retail sales N/A
Distribution -- Wholesalers
Distribution -- Retailers
Intra-company transfer
Repackagers
Mixture producers
Article producers
Other chemical manufacturers
Or processors
Exporters
Other (specify)

6.05 Substitutes -- List all known commercially feasible substitutes that you know exist

for the listed substance and state the cost of each substitute. A commercially
feasible substitute is one which is economically and technologically feasible to use

CBI  in your current operation, and which results in a final product with comparable
performance in its end uses.

__ Substitute Cost ($/kg)
U/kK

[::] Mark (X) this box if you attach a continuation sheet.
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SECTION 7 MANUFACTURING AND PROCESSING INFORMATION

General Instructions:

For questions 7.04-7.06, provide a separate response for each process block flow diagram
provided in questions 7.01, 7.02, and 7.03. Identify the process type from which the
information is extracted.

PART A MANUFACTURING AND PROCESSING PROCESS TYPE DESCRIPTION

7.01 In accordance with the instructions, provide a process block flow diagram showing the
major (greatest volume) process type involving the listed substance.
CBI

[ ] Process type «....... Flexible Polyurethane Foam Manufacturer

*SEE ATTACHED SHEET

[ X1 Mark (X) this box if you attach a continuation sheet.
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7.0t PROCESSOR
Process Type! Flexlbie Siabstock Polyurethane Foam Manufacturing Process
intlermaediates: None
Polyol 78 -|———
Tin calalyst 7C -] ) \_/’Lf\l Venl
) Flush fans -
Amine cal. 7D -{- Fans
" ) = Polyol 21
Siicone Sur. 7€ ~1-| fenRbao o ;’:‘;s Heal Flow Maters 7.19 720 723
Waler 7F ~}- TANK ' , Exchanger 7.15 7y
" cha (W} Pump |70 Tanks 7P [Pumps }J7Q R 7S .
Addilives  7LL -§~ " oR 74 710 7.14 Y 7Y
Blowing TRUCK : : 7.11 -
Agenl 7TMM -{— | — .
S Foam Machine Controls Mixing F] :lo;"gh Conveyor
—1 Hlead all Plate
LOCATION A o il or Other | ZX System .Z_
- $+ | 7.18 Reaction .
DI _ZA 7H Pump 7i J Pump |7K Heal n Flow Meler F Zone 722
; RAILROAD 7.3 TDI Process 712 Exchanger 717 .
DryAir | 76 TAN Tank 7.16 ’ | 3
75 70 70 e M 721 *
i Fillers . .
7.12 (AcTUAL LocATION) o __I_J e
] - o« 7KK : : .ootocoo--o-oouooo:
Vent Dry Air ‘
76 7.7 Vent ‘
78
Venl lan Vent
7.24 Fans
7.30
788 7GG
Cut off | ‘(‘:" foam Foam storage
7Z Heat Bank{7AA | SAW uring Foam converting
725 726 | 7CC BUN Handling 7DD syslem JEE Foam shipping Wasle k;]m; ! todBaﬂe:
Systemn 7.28 7.29 731 or Rehon
: IF 732
THH
Vent
lan
1.27
>
@
m
H
»p
[« -]




7.03

In accordance with the instructions, provide a process block flow diagram showing all
process emission streams and emission points that contain the listed substance and
which, if combined, would total at least 90 percent of all facility emissions if not
treated before emission into the environment. If all such emissions are released
from one process type, provide a process block flow diagram using the instructions
for question 7.01. If all such emissions are released from more than one process
type, provide a process block flow diagram showing each process type as a separate
block.

Process type ........ Flexible Polyurethane Foam Manufacturer

*SEE ATTACHED SHEET

[X]

Mark (X) this box if you attach a continuation sheet.
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7.03 PROCESSOR
Prooess Type: Flexible Siabstock Polyurethans Foam Manufacturing Process

intermediates: None
Polyol 7B ~{— vent Venl
Tincalalyst 7C - Flush Fans Fans
Amineg cat. D -}~ Polyol and 7.19 7.20 7123
Silicone Sur. 7E - PRI?R‘MD olheryProcess Ex ::‘2?: or Flov;h:lg!ers u
Wal_ef 7F -} TANK |7W Pump J70 Tanks P Pumps |7Q 7 149 R ’ 8 7V
Additives  7LL-§- ¢AR 74 | 710 711 . L 7Y
Blowing TRUEK : :
Agent  7MM -1 . Foam Machine Conlrols Mixing Iml:gh Conveyor
. 713 —| Head 7 Fall Plale - System | 72
L ATION l or Other S
. 7.18 Reachion
TH Pump | 7} J [ Pump |7K Feal 1 7L ol eter [° Zone 722
TDL7A Exchanger e
- RAL L ROAD 73 TDI Process 7.12 9 7.7 .
Dy Alr | 76 TANK Tank 7.16 J M 7.21 .
75 ?"‘2‘2 79 A ' .
’ Fillers .
TUAL LOCATIEN .
7 12 (acTUAL Lo p) A NI .
7 7KK : : ®ecesnesessensne S
v Dry Ai W
enl ry Air
7.6 7.7 Vent
78
Vent fany Vent
7.24 Fans
7.30
788 1GG
Cut off Hg;:i‘:;m f:Foam storage
[£4 Heat Bani{7AA | SAW Oam canveriing Waste foam o Bailer
— et; 285 7.26 7CC BUN Handling 70D system JEE Foani shipping or Rebond
' System 7.28 7.29 7.31 7.2
7FF
7HH
Vent TDI EMISSIONS
fan
7.27 7.6 TDI Bulk Tank Vent 7.27 Cut Off Saw Ven! Fan

78

Process Tank Vent

7.3, 7.12 T0) Pump Seals

7.20 Reaction Zone Vent Fang
7.23 Conveyor System Vent Fans
7.24 Heal Bank Vent Fan

7.30 Curing Area Vent Fans
~7.33 TDIFier




7.04 Describe the typical equipment types for each unit operation identified in your
process block flow diagram(s). If a process block flow diagram is provided for more
than one process type, photocopy this question and complete it separately for each
process type.

CBI
[ ] Process type ........ Flexible Polyurethane Foam Manufacturer
Unit Operating
Operation Typical Operating Pressure
ID Equipment Temperature Range Vessel
Number Type Range (°C) (mm Hg) Composition
7.1 R.R. CAR OR TRUCK 10-32 1,294-2,329 STEEL
1.2 RAIL CAR 15-43 2,329 STEEL
SEALED
7.3 CENTRIFICAL PUMP AMBIENT 2,588 STEEL
7.4 GEAR PUMP 10-32 1,553-7,765 STEEL
AIR COMPRESSOR
.5 w/REFRIGERATION DRYER AMBIENT 5,694 STEEL
7.6 R.R. VENTS 15-43 2,588 STEEL
AIR COMPRESSOR
-7 w/REFRIGERATION DRYER _AMBIENT 5,694 STEEL
TDI PROCESS _ -
7.8 TANK VENTS 20-43 259-1,553 STEEL
7.9 TDI PROCESS TANKS 20-43 259-1,553 STEEL
7.10 CHEMICAL PROCESS TANKS 15-32 104-1,553 STEEL
7.11 GEAR PUMPS 15-32 2,588-17,330 STEEL
7.12 T??HMF¥E?EH§*PUMPS 20-27 25,883-77,649 STEEL
L TER BAGIYPE
*7.12 1 F 'a CARTRIDGE  20-27 2,588-10,353 STEEL

[::] Mark (X) this box if you attach a continuation sheet.
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Describe the typical equipment types for each unit operation ideptified'in your
process block flow diagram(s). If a process block flow diagram 1s provided for more
than one process type, photocopy this question and complete it separately for each

process type.

ProCess type «e.v... FLEXIBLE POLYURETHANE FOAM MANUFACTURER
Unit Operating

Opeprien B beant T tae CRange Vessel

Nunber Type Range (°C)  _(mHg  Composition

7.13 PROCESS CONTROLLER _AMBIENT ATHOSPHERIC STEEL
7.14 HEAT EXCHANGER 20-43 2.,070-5,177 STEEL
7.15 FLOW METER 20-27 2,589-10,354 §TEEL{GLASS
7.16 HEAT EXCHANGER 20-43 1,035-2,589 STEEL
7.17 FLOW METER 20-27 1,035-2,589 STEEL/GLASS
7.18 LENTRAL MIXING 20-43 259-1,294 STEEL

7.19 DRUMS AMBIENT ATMOSPHERIC STEEL/PLASTIC
7.20 PROCESS EXHAUST FAN AMBIENT ATMOSPHERIC STEEL/CANVAS
7.21 %ERE??oﬁ”%éﬁE _20-43 ATMOSPHERIC STEEL
7.22 ERQGERS CONVEYOR AMBIENT ATMOSPHERIC STEEL
7.23 PROCESS EXHAUST FAN AMBIENT ATMOSPHERIC STEEL/CANVAS
7.24 PROCESS EXHAUST FAN AMBIENT ATMOSPHERIC STEEL

[

_1

Mark (X) this box if you attach a continuation sheet.
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Describe the typical equipment types for each unit operation identified in your

process bloc
than one process type, phot
process type.

Process type

Unit

Operation
ID
Number

7.
7.

.27
.28

NN PN NN

25
26

.29

.30
.31

.32

k flow diagram(s).

--------

FLEXIBLE POLYURETHANE FOAM MANUFACTURER

1f a process block flow diagram is provided for more
ocopy this question and complete it separately for each

Typical
Equipment
Type
INFRA-RED

TRAVELING
_CUT-QFF SAW —

EXHAUST
TRAVELING
CONVEYOR SYSTEM

HOT FOAM CURING
RACKS/FLOOR HAREA

CURING AREA
_EX!

PEELING MACHINES

BALER

Operating
Temperature

Range (°C)

93
AMBIENT

AMBIENT

AMBIENT
AMBIENT

AMBTENT .
AMBIENT

AMBIENT

Operating
Pressure
Range

(mm Hg)

ATMOSPHERIC
ATMOSPHERIC

ATMOSPHERIC

ATMOSPHERIC
ATMOSPHERIC
ATMOSPHERIC
ATMOSPHERIC

ATMOSPHERIC

Vessel

Composition

_STFElL
STEEL

_STEEL

~STEEL

_STEEI

STEEL
STEEL

STEEL

[

]

Mark (X) this box if you attach a continuation sheet.
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7.05 Describe each process stream identified in your process block flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

CB1
[ ] Process type ........ FLEXIBLE POLYURETHANE FOAM MANUFACTURER
Process
Stream
ID Process Stream N Stream
Code Description Physical State Flow (kg/yr)
;”!:ISJJS7K
7L.7M TDI oL 4.270.000
7W,70,7P,7Q
7R, 7S POLYOL RESINS oL 7,829,000
IP,7Q,7R,
7S WATER AL 341,000
7P,7Q,7R,7S TIN CATALYST oL 14.000
7P,7Q,7R,7S AMINE CATALYST oL 42,000
7P,7Q,7R,7S SILICONE SURFACTANT oL 101,000
7P,7Q,7R,7S ORGANIC PIGMENTS oL 132,000
_7P,70Q0,7R,7S ______ BIOWING AGENTS 0l 158,000

!Use the following codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

S0 = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10X toluene)

[X_] Mark (X) this box if you attach a continuation sheet.
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7.05 Describe each process stream identified in your process block flow diagram(s). If a
process block flow diagram is provided for more than one process type, photocopy this
question and complete it separately for each process type.

CBI
[‘—] Process type ........ FLEXIBLE POLYURETHANE FOAM MANUFACTURER
Process
Stream
ID Process Stream L Stream
Code Description Physical State Flow (kg/yr)
7P,7Q,7R,7S FLAME RETARDANTS OL 217,000
7P,7Q,7R,7S MISCELLANEQUS FILLERS S0 NONE
/P,7Q,7R,735 MISCELLANEQUS ADDITIVES oL 32,000
7G,73J DRY AIR GC U/K
7X,7Z,7AA
7cc 7DD, 7T POLYURFTHANE FOAM SO 12,100,000
7EE,7FF, 71 MIXING HEAD FLUSH oL U/K

lUse the folloving codes to designate the physical state for each process stream:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

[::] Mark (X) this box if you attach a continuation sheet.

46-B




Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI instructions for further explanation and(?&)ﬁﬁippieS}HJARE I_INES)
[T ] Process type +....... FLEXIBLE POLXURETHANE FOAM MANUFACTURER
a. b. c. d. e.
Process Concen- Other Estimated
Stream trations””’ Expected Concentrations
ID Code Known Compounds1 (% or ppm) Compounds (% or ppm)
IR:9E:90  ToLuenE 100%(A) (W) N/A N/A
DITSOCYANATE
;H’%g’;g POLYOL,WATER,AMINE 100%(A) (W) N/A N/A
TIN,SILICONE
SURFACTANT, PIGMENTS,
BLOWING AGENT, MIS%.
7T TDI,POLYOL, WATER 100%(A) (W) N/A N/A
AMINE,TIN,SILICONE
PIGMENTS ,BLOWING
AGENTS, MISC.
______________________ FILLERS & ADDITIVES .
7.06 continued below
[2{] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI instructions for further explanation and an example.) (ROUND LINE)

[ ] Process type ........ FLEXIBLE POLYURETHANE FOAM MANUFACTURER
a. b. c. d. e.
Process ~ Concen- 5 s Other Estimated
Stream trations”’ Expected Concentrations
ID Code Known Compounds1 (% or ppm) Compounds (% or ppm)
7X,7Z,7AA
2C¢.70D.7EE_POLYURETHANE FOAM 100%(A) (W) __ N/A N/A
7I1,7KK TDI U/ZK(AY(V) N/ZA N/A
AIR 99.9%(E) (V) N/A N/A
7V,7Y,7BB __ TDI 0.037ppm(A)(V) BLOWING AGENT 0,0-0.5%
ATR 99.9%(E) (V) N/A N/A

7.06 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the

CBI instructions for further explanation and an example.)(RO[JND LINE)

[::] Process type ........ FLEXIBLE POLYURETHANE FOAM MANUFACTURER
a. b. c. d. e.
Process ' Concen- Other Estimated
Stream trations®’’ Expected Concentrations
ID Code Known Compounds1 (% or ppm) Compounds (% or ppm)
7HH TDI 0.00025(A) (V) N/A N/A
ppm

AIR 99.9%(E) (V) N/A N/A
7GG TD1I U/K(A) (W) N/A N/A

AIR 99.9%(E) (W) N/A N/A

7.06 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).

If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the
instructions for further explanation and an example.) (SQUARE LINE)

FLEXIBLE POLYURETHANE FOAM MANUFACTURER

@]
[=-]
ey

] Process type ........

—

a. b. c. d. e.
Process ~ Concen- 5 s Other Estimated
Stream X trations”’ Expected Concentrations
ID Code Known Compounds (% or ppm) Compounds (% or ppm)
7X,72,7AA
7CC,7DD,7EE POLYURETHANE FQAM 100%A) (W) N/A N/A
7FF
711,7KK TDI U/K (A)(V) N/A N/A
AIR 99.9%(E) (V) N/A N/A
7V,7Y,7BB TDI 0.089ppm(A) (V) BLOWING AGENT 0.0 - 0.5%
AIR 99.9%(E) (V) N/A N/A

7.06 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 Characterize each process stream identified in your process block flow diagram(s).
If a process block flow diagram is provided for more than one process type, photocopy
this question and complete it separately for each process type. (Refer to the
CBI instructions for further explanation and an example.
P Ple-) (SquUARE LINE)

l——-] Process type ........ FLEXIBLE POLYURETHANE FOAM MANUFACTURER
a. b. C. d. e.
Process Concen- Other Estimated
Stream trations®"’ Expected Concentrations
ID Code Known Compounds1 (% or ppm) Compounds (%X or ppm)
7hH 101 0.0073ppm(A) (V) N/A N/A
AIR 99.9%(E) (V) N/A N/A
7GG TDI U/K(A) (W) N/A N/A
AIR 99.9%(E) (W) N/A N/A

7.06 continued below

[::] Mark (X) this box if you attach a continuation sheet.
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7.06 (continued)

'For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column b. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (% or ppm)

N/A

1

Use the following codes to designate how the concentration was determined:

A = Analytical result
E = Engineering judgement/calculation

Use the following codes to designate how the concentration was measured:

= Volume
V = Veight

[::] Mark (X) this box if you attach a continuation sheet.
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SECTION 8 RESIDUAL TREATMENT GENERATION, CHARACTERIZATION, TRANSPORTATION, AND
MANAGEMENT

General Instructions:

For questions 8.04-8.06, provide a separate response for each residual treatment block flow
diagram provided in question 8.01, 8.02 or 8.03. Identify the process type from which the
information is extracted.

For questions 8.05-8.33, the Stream Identification Codes are those process streams listed
in either the Section 7 or Section 8 block flow diagrams which contain residuals for each
applicable waste management method.

For questions 8.07-8.33, if residuals are combined before they are handled, list those
Stream Identification Codes on the same line.

Questions 8.09-8.33 refer to the waste management activities involving the residuals
identified in either the Section 7 or Section 8 block flow diagrams. Not all Stream
Identification Codes used in the sample answers (e.g., for the incinerator questions) have
corresponding process streams identified in the block flow diagram(s). These Stream
Identification codes are for illustrative purposes only.

For questions 8.11-8.33, if you have provided the information requested on one of the EPA
Office of Solid Waste surveys listed below within the three years prior to your reporting
year, you may submit a copy or reasonable facsimile in lieu of answering those questions
wvhich the survey addresses. The applicable surveys are: (1) Hazardous Waste Treatment,
Storage, Disposal, and Recycling Survey; (2) Hazardous Waste Generator Survey; or (3)
Subtitle D Industrial Facility Mail Survey.

[ 1 Mark (X) this box if you attach a continuation sheet.
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PART A RESIDUAL TREATMENT PROCESS DESCRIPTION

8.01 In accordance with the instructions, provide a residual treatment block flow diagram
which describes the treatment process used for residuals identified in question 7.01.
CBI

FLEXIBLE POLYURETHANE FOAM MANUFACTURER

[[] Process type .........

[::] Mark (X) this box if you attach a continuation sheet.
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PART B RESIDUAL GENERATION AND CHARACTERIZATIQN

8.05 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process

CBI  type. (Refer to the instructions for further explanation and an example.)

[T ] Process type ......... FLEXIBLE POLYURETHANE FOAM MANUFACTURER
a. b. c. d. e. f. g.
Physical Estimated
Stream  Type of State Concentra- Other Concen-
ID Hazardo?s of , Known 3 tion§ Szﬁor Expected trations
Code Waste Residual Compounds ppm) '’ Compounds (% or ppm)
N/A

8.05 continued below

[ ] Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

lyse the following codes to designate the type of hazardous waste:

Ignitable
Corrosive
Reactive

EP toxic

Toxic

Acutely hazardous

nEm™OH

Use the following codes to designate the physical state of the residual:

GC = Gas (condensible at ambient temperature and pressure)

GU = Gas (uncondensible at ambient temperature and pressure)

SO0 = Solid

SY = Sludge or slurry

AL = Aqueous liquid

OL = Organic liquid

IL = Immiscible liquid (specify phases, e.g., 90% water, 10% toluene)

8.05 continued below

[ 1 Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

’For each additive package introduced into a process stream, specify the compounds
that are present in each additive package, and the concentration of each component.
Assign an additive package number to each additive package and list this number in
column d. (Refer to the instructions for further explanation and an example.
Refer to the glossary for the definition of additive package.)

Additive Components of Concentrations
Package Number Additive Package (% or ppm)

1 N/A

4 . . . .
Use the following codes to designate how the concentration was determined:

Analytical result
Engineering judgement/calculation

=1
Hou

8.05 continued below

[ 1 Mark (X) this box if you attach a continuation sheet.
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8.05 (continued)

*Use the following codes to designate how the concentration was measured:

v
'}

Volume
Veight

6Specify the analytical test methods used and their detection limits in the table
below. Assign a code to each test method used and list those codes in column e.

Detection Limit
Code Method (+ ug/1)

1 N/A

[::] Mark (X) this box if you attach a continuation sheet.
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8.06 Characterize each process stream identified in your residual treatment block flow
diagram(s). If a residual treatment block flow diagram is provided for more than one
process type, photocopy this question and complete it separately for each process
type. (Refer to the instructions for further explanation and an example.)

CBI
[T ] Process type ......... FLEXIBLE POLYURETHANE FOAM MANUFACTURER
a. b. c. d. e. £. g.
Costs for
Stream Vaste Management  Residual Management 0ff-Site Changes in
iD Descripfion Metho Quantities of Residual (%) Management Management
Code Code Code (kg/yr) On-Site Off-Site (per kg)  Methods
N/A

'Use the codes provided in Exhibit 8-1 to designate the vaste descriptions
Use the codes provided in Exhibit 8-2 to designate the management methods

[ 1 Mark (X) this box if you attach a continuation sheet.
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SECTION 9 WORKER EXPOSURE

General Instructions:

Questions 9.03-9.25 apply only to those processes and workers involved in manufacturing or
processing the listed substance. Do not include workers involved in residual waste
treatment unless they are involved in this treatment process on a regular basis (i.e.,
exclude maintenance workers, construction workers, etc.).

[::] Mark (X) this box if you attach a continuation sheet.
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PART A EMPLOYMENT AND POTENTIAL EXPOSURE PROFILE

9.01 Mark (X) the appropriate column to indicate whether your company maintains records on
the following data elements for hourly and salaried workers. Specify for each data
element the year in which you began maintaining records and the number of years the

CBI1 records for that data element are maintained. (Refer to the instructions for further

T explanation and an example.)

T Data are Maintained for: Year in Which Number of
Hourly Salaried Data Collection Years Records
Data Element Workers  Workers Began Are Maintained
—_— RD RETENTION
Date of hire X X 1981 25
Age at hire X X 1981 25
Vork history of individual
before employment at your
facility X X 1981 25
Sex X X 1981 25
Race X X 1981 25
Job titles X X 1981 25
Start date for each job X X 1981 25
title
End date for each job title X X 1981 25
Work area industrial hygiene X X 1981 25

monitoring data

Personal employee monitoring

data N/A N/A N/A N/A
Employee medical history X X 1981 25
Employee smoking history N/A N/A 1981 25
Accident history X X 1981 25
Retirement date X X 1981 25
Termination date X X 1981 25
Vital status of retirees N/A N/A N/A N/A
Cause of death data N/A N/A N/A N/A

[::] Mark (X) this box if you attach a continuation sheet.
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9.02 1In accordance with the instructions, complete the following table for each activity

cBI

]

in which you engage.

Activity

Manufacture of the
listed substance

On-site use as
reactant

On-site use as
nonreactant

On-site preparation
of products

Process Category

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release
Open

Enclosed
Controlled Release

Open

c. d. e.
Yearly Total Total
Quantity (kg) Vorkers Worker-Hours
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
4,270,337 62 46,884
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A
N/A N/A N/A

[

]

Mark (X) this box if you attach a continuation sheet.
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9.03 Provide a descriptive job title for each labor category at your facility that
encompasses workers who may potentially come in contact with or be exposed to the

listed substance.

Q
-]
-4

Labor Category Descriptive Job Title
A FOAM PRODUCTION MANAGER
B FOAM MACHINE SUPERVISOR
c FOAM MACHINE HEAD FOREMAN
D FOAM MACHINE FLQOR FORFMAN
E FOAM MACHINE OPERATOR
F FOAM MACHINE ASSISTANT
G COMPOUNDER
H ASSISTANT COMPOUNDER
I TEST PEELER
J ASSISTANT TEST PEELER
K CUT-OFF SAW OPERATOR
L UTILITY MAN
M PAPER REMOVER
N FORK LIFT OPERATOR
0 FORK LIFT ASSISTANT
P + GENERAL HELP
Q MAINTENANCE SUPERVISOR
R MAINTENANCE MECHANICS
S CHEMICAL UNLOADER
T INVENTORY CLERK

[ 1 Mark (X) this box if you attach a continuation sheet.
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9.04 In accordance with the instructions, provide your process block flow diagram(s) and
indicate associated work areas.

(o]
=
-

FLEXIBLE POLYURETHANE FOAM MANUFACTURER

] Process type .......

[

| |

*SEE ATTACHED SHEET

[2{] Mark (X) this box if you attach a continuation sheet.

91-A




a-1p 39vd

9.04°

Proceee Typei Flexible Slabetock Polyurethane Foam Manufecturing Proccss

Intermediatsst None
Polyct L I R —
bincatalyst 7C - _ Flush ‘Y:"":
Anmne cat ) Polyol and B 720
Stheona Swr. 7E - ollmryl‘coross Hoat How Motars § - e
! ' 1 - ’ =xchi : R
¥iater 4 - 70 Tanks i Pumps |7Q Excharger i 7.15 s
Addaives  tL- | — 710 — 1y 7.14 e v
Nowing - - 7. ‘T g ) .
Agent  7MM |- - ‘ : i ‘
gen A N R f-oam Machine Conlrols l Maing rl";’l“:'" Conveyns
e SCRETURAL N 713 TJitead p,, - [FallPlato Systern | 72
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9.05 Describe the various work area(s) shown in question 9.04 that encompass workers who
may potentially come in contact with or be exposed to the listed substance. Add any
additional areas not shown in the process block flow diagram in question 7.01 or
7.02. Photocopy this question and complete it separately for each process type.

CBI
[ ] Process type ....... FLEXIBLE POLYURETHANE FOAM MANUFACTURER
WVork Area ID Description of Work Areas and Worker Activities
ENCLOSED CONVEYOR SYSTEM

1 STORAGE TANK AREAS,PUMPING SYSTEMS,FOAM MACHINE CONTROLS

2 TRAVELING CUT-OFF SAWS,INFRA-RED HEAT BANKS

3 MOVING CONVEYQR SYSTEM

4 HOT FOAM CURING RACKS, FLOOR STORAGE

5 -NONE-(STORAGE & BALER)

6 -NONE-(OFFICE PERSONNEL)

7

8

9

10

[::] Mark (X) this box if you attach a continuation sheet.
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9.06 Complete the following table for each work area identified in question 9.05, and for
each labor category at your facility that encompasses workers who may potentially
come in contact with or be exposed to the listed substance. Photocopy this question

CBI  and complete it separately for each process type and work area.

[_1 Process type ....... FLEXIBLE POLYURETHANE FOAM MANUFACTURER
WOILK LA tvvevveeneneennenesosssssssssnsnsensnsenses 1-4
Mode Physical Average Number of
Number of of Exposure State of Length of Days per
Labor Workers (e.g., direct Listed L Exposurg Year
Category Exposed skin contact) Substance Per Day Exposed
A-T 61 INHALATION GU E 235
‘ DIRECT SKIN
A-T 61 CONTACT oL N/A N/A

lUse the following codes to designate the physical state of the listed substance at
the point of exposure:

GC = Gas (condensible at ambient SY = Sludge or slurry
temperature and pressure) AL = Aqueous liquid

GU = Gas (uncondensible at ambient OL = Organic liquid
temperature and pressure; IL = Immiscible liquid
includes fumes, vapors, etc.) (specify phases, e.g.,

SO = Solid 90% water, 10% toluene)

Use the following codes to designate average length of exposure per day:

A = 15 minutes or less D = Greater than 2 hours, but not
B = Greater than 15 minutes, but not exceeding 4 hours

exceeding 1 hour E = Greater than 4 hours, but not
C = Greater than one hour, but not exceeding 8 hours

exceeding 2 hours F = Greater than 8 hours

[::] Mark (X) this box if you attach a continuation sheet.
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9.07

For each labor category represented in question 9.06, indicate the 8-hour Time
Weighted Average (TWA) exposure levels and the 15-minute peak exposure levels.
Photocopy this question and complete it separately for each process type and work
area.

Process type ....... FLEXIBLE POLYURETHANE FOAM MANUFACTURER
WOrk 8rea ..o.veceeevsvnnennnnnns Ceeereeeseeen 1-4
8-hour TWVA Exposure Level 15-Minute Peak Exposure Level
Labor Category {ppm, mg/ms, other-specify) (ppm, mg/m”, other-specify)
A-T < 1.0ppb Z1.0ppb

[

]

Mark (X) this box if you attach a continuation sheet.
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PART B WORK PLACE MONITORING PROGRAM

9.08 If you monitor worker exposure to the listed substance, complete the following table.

cBI
1
Testing Number of Analyzed Number of
Work Frequency Samples Who L In-House Years Records
Sample/Test Area ID (per year) (per test) Samples (Y/N) Maintained
Personal breathing
zone N/A N/A N/A N/A N/A N/A
General work area 1-4 OCCASIONAL VARIES D Y 8
(air)
Wipe samples N/A N/A N/A N/A N/A N/A
Adhesive patches N/A N/A N/A N/A N/A N/A
Blood samples N/A N/A N/A N/A N/A N/A
Urine samples N/A N/A N/A N/A N/A N/A
Respiratory samples N/A N/A N/A N/A N/A N/A
Allergy tests N/A N/A N/A N/A N/A N/A

Other (specify)

Other (specify)

Other (specify)

Use the following codes to designate who takes the monitoring samples:

Plant industrial hygienist
Insurance carrier
OSHA consultant

Other (specify) PLANT PERSONNFL
MANAGER ENVIRONMENTAL

O Q@>
w o w

[ 1 Mark (X) this box if you attach a continuation sheet.
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9.09 For each sample type identified in question 9.08, describe the type of sampling and
CBI  analytical methodology used for each type of sample.

[ ] Sample Type Sampling and Analytical Methodology

GENERAL WORK AREAS GMD SYSTEMS,INC. PORTABLE MONITOR, MODEL 920
FOR AROMATIC ISOCYANATES. 2 MODES OF OPERATION

1.)SEARCH: 0-200 ppb (EXTENDED RANGE)
2.)SURVEY/MONITOR: 0-20 ppb

ACCURACY: +/-15%F.S.D. or +/-1ppb{(whichever is greater)

9.10 If you conduct personal and/or ambient air monitoring for the listed substance,
specify the following information for each equipment type used.

CBI
R Averaging
(] Equipment Type1 Detection Limit Manufacturer Time (hr) Model Number
H <£.001A GMD SYSTEMS 0.15 920

Use the following codes to designate personal air monitoring equipment types:

Passive dosimeter

Detector tube

Charcoal filtration tube with pump
Other (specify)

the following codes to designate ambient air monitoring equipment types:

[=NeoN--N 4
oo

[ =]
72}
®

Stationary monitors located within work area

Stationary monitors located within facility

Stationary monitors located at plant boundary

Mobile monitoring equipment (specify) PORTABLE AUTO-STEP TDI MONITOR

Other (specify)
the following codes to designate detection limit units:
ppm

Fibers/cubic centimeter (f/cc)
Micrograms/cubic meter (u/m”)

HZOmMm
o owon

[ =
0
(0]

Qw>
Honon

[::] Mark (X) this box if you attach a continuation sheet.
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9.11 If you conduct routine medical tests for monitoring the health effects of exposure to
the listed substance, specify the type and frequency of the tests.

CBI

_ Frequency

(1 Test Description (weekly, monthly, yearly, etc.)
PULMONARY FUNCTION STUDIES YEARLY PHYSICALS

[::] Mark (X) this box if you attach a continuation sheet.
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PART C ENGINEERING CONTROLS

9.12 Describe the engineering controls that you use to reduce or eliminate worker exposure
to the listed substance. Photocopy this question and complete it separately for each

process type and vork area.

CBI
[::] PLOCESS TYPE «vveererennnnns FLEXIBLE POLYURETHANE FOAM MANUFACTURER
WOLK BIea . iviiiveieeeeresotarossssesasasssnavssssensoasosarns 1-4
Used Year Upgraded Year
Engineering Controls (Y/N) Installed (Y/N) Upgraded
ilation:
Ventilation CONTINUOUS
Local exhaust Y 1966 Y PROGRAM
CONTINUOUS
General dilution Y 1988 Y PROGRAM
Other (specify)
Vessel emission controls N N/A N/A N/A
Mechanical loading or
packaging equipment N/A N/A N/A N/A

Other (specify)

[::] Mark (X) this box if you attach a continuation sheet.
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9.13 Describe all equipment or process modifications you have made within the 3 years
prior to the reporting year that have resulted in a reduction of worker exposure to
the listed substance. For each equipment or process modification described, state
the percentage reduction in exposure that resulted. Photocopy this question and
complete it separately for each process type and work area.

CBI

[T ] Process type .......- FLEXIBLE POLYURETHANE FOAM MANUFACTURER

WOFK BFrea «.ievieeenosocscananessasansssssassnnscsassnssssas 1-4

Reduction in Worker

Equipment or Process Hodificatioh Exposure Per Year (%)
CROSS VENTILATION FANS u/sk
ENCLOSED PROCESS LINES U/K

[ ] Mark (X) this box if you attach a continuation sheet.
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PART D PERSONAL PROTECTIVE AND SAFETY EQUIPMENT

9.14 Describe the personal protective and safety equipment that your workers wear or use
in each vork area in order to reduce or eliminate their exposure to the listed
substance. Photocopy this question and complete it separately for each process type
and work area.

CBI
[] Process type ........ FLEXIBLE POLYURETHANE FOAM MANUFACTURER
WOLK Ar@a . vviiiiiieeeeeeeeeneseasanesosastsnassssssssosssasans 1-4
Wear or
Use
Equipment Types (Y/N)
Respirators Y
Safety goggles/glasses Y
Face shields Y
Coveralls Y
Bib aprons Y
Chemical-resistant gloves Y
Other (specify)
*SELF-CONTAINED -
BREATHING APPARATUS Y

(FOR EMERGENCY USE ONLY)

[ ] Mark (X) this box if you attach a continuation sheet.
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9.15 If workers use respirators when working with the listed substance, specify for each
process type, the work areas where the respirators are used, the type of
respirators used, the average usage, whether or not the respirators were fit
tested, and the type and frequency of the fit tests. Photocopy this question and
complete it separately for each process type.

CBI
[ ] Process type ......... FLEXIBLE POLYURETHANE FOAM MANUFACTURER
: Fit Frequency of
Work Respirator Averag? Tested Type of Fit Tests
Area Type Usage (Y/N) Fit Test (per year)
U.S. SAFETY SERIES
1-4 MODELS 150 & 151 E Y Q VARIES

NOTE: ALL RESPIRATORS NIOSH/MSHA  APPROVED

Use the following codes to designate average usage:

Daily
Veekly
Monthly

Once a year
Other (specify) WHEN NECESSARY

BOOQ >
Houn nunn

Use the following codes to designate the type of fit test:

Qualitative
Quantitative

Q
—3
I on

[::] Mark (X) this box if you attach a continuation sheet.
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PART E WORK PRACTICES

9.19

Q
o]
foor]

Describe all of the work practices and administrative controls used to reduce or
eliminate worker exposure to the listed substance (e.g., restrict entrance only to
authorized workers, mark areas with warning signs, insure worker detection and
monitoring practices, provide worker training programs, etc.). Photocopy this
question and complete it separately for each process type and work area.

Process type -..... FLEXIBLE POLYURETHANE FOAM MANUFACTURER

WOLK GI€E v v v vevvressuasossnnssenssesnnssensassoeennsassas 1-4

EXPOSURE MONITORING, RESPIRATOR PROTECTION, EMPLOYEE TRAINING

PROGRAM, SELF-CONTAINED BREATHING APPARATUS, WARNING AND SAFETY

PROCEDURE SIGNS POSTED, LAUNDERING SERVICE, NEUTRALIZER AND HAZARB

ABSORBANT, SPILL DETECTION ALARMS, LIMITED ACCESS AREAS, CONCRETE

DIKING CONTAINMENT

9.20

Indicate (X) how often you perform each housekeeping task used to clean up routine
leaks or spills of the listed substance. Photocopy this question and complete it
separately for each process type and work area.

Process type ......

WOLK Ared ..vvvveevnssstessoenssanosnssensosnnnns

Less Than 1-2 Times 3-4 Times More Than 4
Housekeeping Tasks Once Per Day Per Day Per Day Times Per Day
Sweeping X
Vacuuming

X'k

Vater flushing of floors

Other (specify)

*FOAM HEAD AREA FLOOR AND COMPOUNDING ROOM
FLOOR MOPPED AT LEAST 3 TIMES/WEEK

(]

Mark (X) this box if you attach a continuation sheet.
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9.21 Do you have a written medical action plan for responding to routine or emergency
exposure to the listed substance?

Routine exposure

YeS tinrrreerrrsrraccnvornnnnnn et eeeeees S ettt e Cheeee it <:>

NO viverveeoneorsonsnsssssasancnsanas et tes e st et e et aaan Cetieerseieees 2

Emergency exposure

b (1= T B T ceeenas (::)

I1f yes, where are copies of the plan maintained?

Routine exposure: SAME AS ABOVE

Emergency exposure:

9.22 Do you have a written leak and spill cleanup plan that addresses the listed
substance? Circle the appropriate response.

P
If yes, where are copies of the plan maintained? A

Has this plan been coordinated with state or local government response organizations?
Circle the appropriate response.

Yes v T (::)

NO tiieeoneersorsnssnsassssasasansasanss Ceedaseras e eseraseceaeeencenaos cerennaaas 2

9.23 Who is responsible for monitoring worker safety at your facility? Circle the
appropriate response.

Plant safety sSpecialiSt ... uiuiiiinniiiinrineeeanaeeaanaeesanantoaanansanesccsssssans 1
Insurance carrier ........... et seeet st e et tice e .o 2
0SHA consultant ..... Cereseesia e Cereaeeanee i eeeiii et B
Other (specify) PLANT MANAGER FOR ENVIRONMENT AND ............ ....”..“<:>
SAFETY AFFAIRS
[::] Mark (X) this box if you attach a continuation sheet.
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SECTION 10 ENVIRONMENTAL RELEASE

General Instructions:

Complete Part E (questions 10.23-10.35) for each non-routine release involving the listed
substance that occurred during the reporting year. Report on all releases that are equal
to or greater than the listed substance’s reportable quantity value, RQ, unless the release
is federally permitted as defined in 42 U.S.C. 9601, or is specifically excluded under the
definition of release as defined in 40 CFR 302.3(22). Reportable quantities are codified
in 40 CFR Part 302. If the listed substance is not a hazardous substance under the
Comprehensive Environmental Response, Compensation, and Liability Act of 1980 (CERCLA) and,
thus, does not have an RQ, then report releases that exceed 2,270 kg. If such a substance
however, is designated as a CERCLA hazardous substance, then report those releases that are
equal to or greater than the RQ. The facility may have answered these questions or similar
questions under the Agency’s Accidental Release Information Program and may already have
this information readily available. Assign a number to each release and use this number
throughout this part to identify the release. Releases over more than a 24-hour period are
not single releases, i.e., the release of a chemical substance equal to or greater than an
RQ must be reported as a separate release for each 24-hour period the release exceeds the
RQ.

For questions 10.25-10.35, ansver the questions for each release identified in question
10.23. Photocopy these questions and complete them separately for each release.

L3

PART A GENERAL INFORMATION

10.01 Vhere is your facility located? Circle all appropriate responses.

CBI

[ ] INdUSEIIial Gre@ uveevnneeeeenonnneeennneeonnuneoennsneerososnesosnnaneeennnesoness (:)
Urban area ......viviiiiiiiiennnennnnnn, ettt et e et eea ittt 2
ReSidential Q@A «uveveueueersoiorooserosnanasooatsesatocessssassossassssssnasonons 3
Agricultural area ....ciiveriiriiarinenanns Crreenans e e e riecetecernee et 4
2T ot B - o = 5
Adjacent to a park or a recreational area ........ .. ittty . . 6
Vithin 1 mile of a navigable Wat@rWay .....cevoeeeuenmeenniereceeanensncesonnnassnnns (:)
Within 1 mile of a school, university, hospital, or nursing home facility
Vithin 1 mile of a non-navigable waterway ..... e eeaieea et 9
Other (specify) e e ittt ettt 10

[::] Mark (X) this box if you attach a continuation sheet.
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10.06 Provide the following information for the listed substance and specify the level
of precision for each item. (Refer to the instructions for further explanation and

an example.)

cBI
[
Quantity discharged to the air ......... Ceeses 39 kg/yr + 10 %
Quantity discharged in wastevaters ........... N/A kg/yr + 0 %
Quantity managed as other waste in on-site N/A
treatment, storage, or disposal units ........ / kg/yr + 0 ¥
Quantity managed as other waste in off-site
treatment, storage, or disposal units ........ N/A kg/yr + 0 %

[::] Mark (X) this box if you attach a continuation sheet.
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10.02 Specify the exact location of your facility (from central point where process unit
is located) in terms of latitude and longitude or Universal Transverse Mercader
(UTM) coordinates.

LAtATUAE - eeevrunneeeeennnsesssnaoosassnessennnnness 52 o 55 « 20 0w
Longitude ...viiiieenriiierranssrsnsasnsnssnsnosannns 37 ° 04 A0 "
UTM coordinates ............ Zone , Northing , Easting

10.03 If you monitor meteorological conditions in the vicinity of your facility, provide
the following information.

Average annual precipitation .......... .. N/A inches/year

Predominant wind direction .....ieveiiiiiivnneennnons

10.04 1Indicate the depth to groundwater below your facility.

Depth to groundwater .....eeeeeeonscossessnsnsanansns N/A meters

10.05 For each on-site activity listed, indicate (Y/N/NA) all routine releases of the
listed substance to the environment. (Refer to the instructions for a definition of
CBI Y, N, and NA.)

[ 1] Environmental Release
On-Site Activity Air Vater Land
Manufacturing N/A N/A N/A
Importing N/A N/A N/A
Processing Y N N
Otherwise used N/A N/A N/A
Product or residual storage Y N N
Disposal N/A N/A N/A
Transport N/A N/A N/A

[::] Mark (X) this box if you attach a continuation sheet.
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10.08 Describe the control technologies used to minimize release of the listed substance
for each process stream containing the listed substance as identified in your
process block or residual treatment block flow diagram(s). Photocopy this question

CBI and complete it separately for each process type.
[ ] Process type ...... FLEXIBLE POLYURETHANE FOAM MANUFACTURER
Stream ID Code Control Technology Percent Efficiency
N/A

[::] Mark (X) this box if you attach a continuation sheet.
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PART B RELEASE TO AIR

10.09 Point Source Emissions -- Identify each emission point source containing the listed
substance in terms of a Stream ID Code as identified in your process block or
CBI residual treatment block flow diagram(s), and provide a description of each point

source. Do not include raw material and product storage vents, or fugitive emission
[ 1] sources (e.g., equipment leaks). Photocopy this question and complete it separately
for each process type.

Process type ...... FLEXIBLE POLYURETHANE FOAM MANUFACTURER
Point Source
ID Code Description of Emission Point Source
7V PROCESS TUNNEL VENT
7Y PROCESS TUNNEL VENT
7BB PROCESS TUNNEL VENT
__7HH CUT-OFF SAW EXHAUST
7GG FOAM CURING/STORAGE VENT

[::] Mark (X) this box if you attach a continuation sheet.
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]

-193Yys uOT1BNUTIUOD B yoelle nok JT xoq STyl (X) AIel

10.10 Bmission Characteristics - - Characterize the emissions for each Poin

10.09 by completing the following table.

t Source ID Code identified in question

(BI Mascimum Maximum

" Point ROUND LINE Maxcimam Emission  Bmission

[ ] Source Average 5 , Average BFmission Rate Rate
D Physicaill Bmissions  Frequency Duration Emissi40n Rate Frequency  Duration
Code State (kg/day) (days/yr) (min/day) Factor (kg/min) (events/yr) (min/event)
7V ) 0.064 250 ~ 338 N/A 0.00019 250 {360
7Y V 0.005 250 77338 N/A 0.000015 250 {360
/BB v 0.004 250 338 N/A 0.000012 250 < 360
7HH v 0.0005 250 —~"338 N/A 0.0000015 250 £.360
7GG v U/K 250 1440 N/A U/K 250 1440

Use the following codes to designate physical state at the point of release:
G = Gas; V = Vapor; P = Particulate; A = Aerosol; 0 = Other (specify)

2Frequency of emission at any level of emission

*Duration of emission at any level of emission

4Avemge Emission Factor — Provide estimated (+ 25 percent) emission factor (kg of emission per kg of

production of listed substance)




9-’/1[

!

[

-199ys UOTIBNUIIUOD B YOBIIE nOK FT X0q STYl (X) AHIeHW

10.10 Bmission Characteristics - - Characterize the emissions for each Point Source ID Code identified in question

10.09 by completing the following table.

—  Point - SQUARE LINE Mudmm ~ Bmission  Pmission
[_] Source Average , , Average Emission Rate Rate
D Physic:ill Emissions  Frequency Duration Eﬁnissi?n Rate Frequency  Duration
Code  State (kg/day) (days/yr) (min/day) Factor (kg/min) (events/yr) (min/event)
7V v 0.062 250 120 N/A 0.00052 250 2120
/Y,7BB_V 0.022 250 120 N/A 0.00014 250 £120
IH . _V_ 0.0035 _250 _ __120 N/A _ 0.00003 _ 250  4-120
7GG v Uu/K 250 1440 N/A u/kK - 250 1440

"Use the following codes to designate physical state at the point of release:
G = Gas; V = Vapor; P = Particulate; A = Aerosol; O = Other (specify)

2Frequau:y of emission at any level of emission
*Duration of emission at any level of emission

4A\remge:e Bnission Factor — Provide estimated (+ 25 percent) emission factor (kg of emission per kg of
production of listed substance)




10.11 Stack Parameters -- Identify the stack parameters for each Point Source ID Code
identified in question 10.09 by completing the following table.
CBI
— (ROUND LINE)
[_] Stack
Point Inner Emission
Source Diameter Exhaust Exit
ID Stack (at outlet) Temperature Velocity  Building s Building2 Vent
Code Height(m) (m) (°C) {(m/sec) Height(m) Width(m) Type
7V 8 0.92 AMBIENT 26,500 7 174X101 v
7Y 8 0.92 AMBIENT 17,800 7 174X101 v
7BB 8 0.92 AMBIENT 8,100 7 174X101
7GG 7.2 0.92 AMBIENT 10.425 7 174x101
7HH 8 0.92 AMBIENT 17,100 7 174X101

1Height of attached or adjacent building
2yidth of attached or adjacent building
3Use the following codes to designate vent type:

Horizontal
Vertical

H
v

non

[ 1 Mark (X) this box if you attach a continuation sheet.
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10.11 Stack Parameters -- Identify the stack parameters for each Point Source ID Code
identified in question 10.09 by completing the following table.
CBI
T (SQUARE LINE)
(1 Stack
Point Inner Emission
Source Diameter Exhaust Exit
Ib Stack (at outlet) Temperature Velocity  Building . Building2 Vent,
Code Height(m) (m) (°C) (m/sec) Height(m) Width(m) Type
7V 8 0.92 AMBIENT 23,300 7 174X101 v
Al - - - - - 174X101 __V
7BB 8 0.92 _ AMRIENT _ _6.600 7 174x101 v
/GG 7.2 0.92 AMBTENT 32,300 7 174X101 v
7HH 8 0.92 AMBIENT 10,425 7 174X101 v

1Height of attached or adjacent building
’yidth of attached or adjacent building
3Use the following codes to designate vent type:

Horizontal
Vertical

inon

H
v

[::] Mark (X) this box if you attach a continuation sheet.
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. . . .

10.12 If the listed substance is emitted in particulate form, indicate the particle size
distribution for each Point Source ID Code identified in question 10.09.
Photocopy this question and complete it separately for each emission point source.

CBI
(]
Point source ID code ....iiitiiiiieneninirranncaantsnnnss N/A
Size Range (microns) Mass Fraction (% + % precision)
<1 N/A
21 to <10 N/A
> 10 to < 30 N/A
> 30 to < 50 N/A
> 50 to < 100 N/A
> 100 to < 500 N/A
> 500 N/A

Total = 100%

[:] Mark (X) this box if you attach a continuation sheet.
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PART C FUGITIVE EMISSIONS

10.13 Equipment Leaks -- Complete the following table by providing the number of equipment
types listed which are exposed to the listed substance and which are in service
according to the specified weight percent of the listed substance passing through
the component. Do this for each process type identified in your process block or
residual treatment block flow diagram(s). Do not include equipment types that are
not exposed to the listed substance. If this is a batch or intermittently operated
process, give an overall percentage of time per year that the process type is
exposed to the listed substance. Photocopy this question and complete it separately

CBI for each process type.

[T] Process type FLEXIBLE POLYURETHANE FOAM MANUFACTURER

Percentage of time per year that the listed substance is exposed to this process
tYPE cvvivvrrecennans Creciisreraaee e C e iieiiee e Crrereeeenn 100 %

Number of Components in Service by Weight Percent
of Listed Substance in Process Stream
Less Greater

Equipment Type than 5% 5-10%  11-25%  26-75% 76-99%  than 99%
Pump seals’
Packed

Mechanical 1

Double mechanical2

1
Compressor seals

Flanges

Valves
Gas3
Liquid 15 75

Pressure relief devices® 3
(Gas or vapor only)

Sample connections

Gas

Liquid

Open-ended lines’
(e.g., purge, vent)

Gas 3

1.,
List the number of pump and compressor seals, rather than the number of pumps or
Compressors

10.13  continued on next page

[__] Mark (X) this box if you attach a continuation sheet.
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10.13

(continued)

21f double mechanical seals are operated with the barrier (B) fluid at a pressure

greater than the pump stuffing box pressure and/or equipped with a sensor (S) that
will detect failure of the seal system, the barrier fluid system, or both, indicate
with a "B" and/or an "S", respectively

*Conditions existing in the valve during normal operation

4Report all pressure relief devices in service, including those equipped with
control devices

Lines closed during normal operation that would be used during maintenance
operations

Pressure Relief Devices with Controls -- Complete the following table for those
pressure relief devices identified in 10.13 to indicate which pressure relief
devices in service are controlled. If a pressure relief device is not controlled,
enter "None" under column c.

a. b. c. d.
Number of Percent Chemical Estimated
Pressure Relief Devices in Vessel' Control Device Control Efficiency
1 100% RUPTURE DISC 100%
3 100% PRESSURE RELIEF 100%

lRefer to the table in question 10.13 and record the percent range given under the
heading entitled "Number of Components in Service by Weight Percent of Listed
Substance" (e.g., <5%, 5-10%, 11-25%, etc.)

’The EPA assigns a control efficiency of 100 percent for equipment leaks controlled
with rupture discs under normal operating conditions. The EPA assigns a control
efficiency of 98 percent for emissions routed to a flare under normal operating
conditions

[

1

Mark (X) this box if you attach a continuation sheet.
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10.15 Equipment Leak Detection —- If a formal leak detection and repair program is in
place, complete the following table regarding those leak detection and repair
procedures. Photocopy this question and complete it separately for each process

type.
CBI
[T]  Process type «uueeeveoseeneoneonrsnnenncns e TDI USAGE IN MANUFACTURING
Leak Detection
Concentration
(ppm or mg/m3) Frequency Repairs Repairs
Measured at of Leak Initiated Completed
____ Inches Detection Detection (days after (days after
Equipment Type from Source Device (per year) detection) initiated)
Pump seals
Packed N/A
Mechanical N/A
Double mechanical N/A
Compressor seals N/A
Flanges N/A
Valves
Gas N/A
Liquid N/A
Pressgre relief
or vapor only) N/A
Sample connections
Gas N/A
Liquid N/A
Open-ended lines
Gas N/A
Liquid N/A

lUse the following codes to designate detection device:

POVA = Portable organic vapor analyzer
FPM = Fixed point monitoring
0 = Other (specify)

[ 1 Mark (X) this box if you attach a continuation sheet.
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Raw Material, Intermediate and Product Storage Emissions - - Complete the following table by providing the information on each
liquid raw material, intermediate, and product storage vessel containing the listed substance as identified in your process block
CBI or residual treatment block flow diagram(s).

Operat-
(1 Vessel Vessel  Vessel ing

Floating Composition Throughput Filling Filling Imner Vessel Vessel Vessel Design Vent Control Basis
Vess?.l Rc:aof2 of Stored3 (liters Rate Duration Diameter Height Volume E)nission4 F].ow5 Diameter Efficiency  for
Type Seals Materials™ per year) {(gpm) (min) (m) (m) (1) Controls Rate (cm) (%) Estimate
P N/A 100% Uk 60 160 3.6 4.8 37,800 N/A N/A 20.3 N/A N/A
p N/A  100% UK 60 80 2.5 , 418,900 NJA N/A 7.6 _N/A N/A
p N/A 100% Uk 60 80 2.5 4.g 18,900 N/A N/A 7-6 N/A N/A

Use the following codes to designate vessel type:

F = Fixed roof
CIF = Contact internal floating roof
NCIF = Noncontact internal floating roof
EFR = External floating roof
@ = Pressure vessel (indicate pressure rating)
= Horizontal
U = Underground

Veather shield

Vapor mounted resilient filled seal, primary
Rim-mounted secondary

= Weather shield

wonounon

*Indicate weight percent of the listed substance. Include the total volatile organic content in parenthesis

‘Other than floating roofs

5Gau~*,/vapor flow rate the emission control device was designed to handle (specify flow rate units)
“Use the folloving codes to designate basis for estimate of control efficiency:

C = Calculations
S = Sampling




PART E NON-ROUTINE RELEASES

10.23 Indicate the date and time when the release occurred and when the release ceased or

vas stopped. If there were more than six releases, attach a continuation sheet and
list all releases.

Date Time Date Time
Release Started (am/pm) Stopped (am/pm)
1 N/A

2z

10.24 Specify the weather conditions at the time of each release.

Vind Speed Vind Humidity Temperature Precipitation
Release (km/hr) Direction (%) (°C) (Y/N)

1

2

[

]

Mark (X) this box if you attach a continuation sheet.
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